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IBM may have patents or pending patent applications covering subject matter in this document. 
The furnishing of this document does not give you any license to use these patents. You can send 
license inquiries, in writing, to the IBM Director of Commercial Relations, IBM Corporation, 
Purchase, NY 10577, U.S.A. 


Electronic Emission Notices 


Federal Communications Commission (FCC) Statement 


Note: This equipment has been tested and found to comply with the limits for a Class A digital 
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable 
protection against harmful interference when the equipment is operated in a commercial 
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not 
installed and used in accordance with the instruction manual, may cause harmful interference to 
radio communications. Operation of this equipment in a residential area is likely to cause harmful 
interference, in which case the user will be required to correct the interference at his own 
expense. 


Properly shielded and grounded cables and connectors must be used in order to meet FCC 
emission limits. IBM is not responsible for any radio or television interference caused by using 
other than recommended cables and connectors or by unauthorized changes or modifications to 
this equipment. Unauthorized changes or modifications could void the user’s authority to operate 
the equipment. 


This device complies with Part 15 of the FCC Rules. Operation is subject to the following two 
conditions: (1) this device may not cause harmful interference, and (2) this device must accept 
any interference received, including interference that may cause undesired operation. 


Canadian Department of Communications Compliance Statement 


This equipment does not exceed Class A limits per radio noise emission for digital apparatus, set 
out in the Radio Interference Regulation of the Canadian Department of Communications. 


Table of Contents Vv 


Operation in a residential area may cause unacceptable interference to radio and TV reception 


requiring the owner or operator to take whatever steps are necessary to correct the interference. 
Avis de conformite aux normes du ministére des Communications du Canada. 
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les appareils numeériques, telles que prescrites par le Réglement sur brouillage radioélectrique 
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l opérateur a prendre les dispositions nécessaires pour en éliminer les causes. 


United Kingdom Telecommunications Compliance Act 


This equipment is approved under approval number NS/G/23/J/100003 for indirect connections 
to the public telecommunications systems in the United Kingdom. 


New Zealand Compliance Statement 


This is a Class A computing device and shall not be located at a distance closer than 20 meters 
from the boundary of a residential property. 
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Introduction 


About This Manual 


This manual is designed so that you can quickly find the information you 
need to program the IBM ASCII 6400 printer. Brief descriptions follow for 
each chapter in this book: 


« Chapter One, Introduction. Provides an overview of this book, 
printer features, and line matrix printing technology. 


- Chapter Two, IBM Proprinter** II] XL Emulation. Describes the 
Proprinter III XL control code commands that you can send to the 
printer through the host data stream. These commands allow you to send 
instructions to the printer and configure many Proprinter IIT XL 
emulation parameters. 


¢ Chapter Three, Epson** FX—1050 Emulation. Explains the Epson 
control code commands that you can send to the printer through the host 
data stream. These commands allow you to send instructions to the 
printer and configure many Epson FX emulation parameters. 


- Chapter Four, P-Series** Emulation. Covers the P—Series control 
code commands that you can send to the printer through the host data 
stream. These commands allow you to send instructions to the printer 
and configure many P—Series emulation parameters. 


¢ Chapter Five, Serial Matrix Emulation. 7his emulation can be used 
only with IBM 6400 printers. Covers the Serial Matrix control code 
commands that you can send to the printer through the host data stream. 
These commands allow you to send instructions to the printer and 
configure many Serial Matrix emulation parameters. 


- Chapter Six, P-Series XQ Variant Emulation. This emulation can be 
used only with IBM 6400 printers. Covers the P-Series XQ Variant 
control code commands that you can send to the printer through the host 
data stream. These commands allow you to send instructions to the 
printer and configure many XQ emulation parameters. 


- Chapter Seven, Graphics. Consists of overview information about Bit 
Image graphics printing and programming. Descriptions are provided 
for designing a bit image pattern, using control codes to set bit image 
density, and issuing commands for bit image programming. A bit image 
sample program is included. 
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¢ Chapter Eight, Vertical Page Formatting. Includes information on 
programming and using vertical format unit (VFU) programs that 
regulate vertical paper movement and vertical tabs for printing forms. 


- Appendices. Several appendices provide information on migrating 
from previous printers to the IBM 6400 ASCII printer and attaching 
several types of host computer to your printer. In addition, codes pages 
for the character sets available with each emulation are provided. A 
Glossary and Index follow the appendices 


How to Use This Manual 


You can locate information four ways: 


¢- Use the Table of Contents at the front of the manual. 
¢ Use the Chapter Contents listed at the front of each chapter. 


¢« Use the Index at the back of the manual for references to topics and 
tasks described in this manual. 


¢- Use the Glossary at the back of the manual to find definitions for 
commonly used terminology. 


Notes and Notices 
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For your safety and to protect valuable equipment, it is very important that 
you read and comply with the notes and notices included in this manual. 
Descriptions for each type of notice follow: 


DANGER 


A danger notice calls attention to a situation that is potentially lethal or 
extremely hazardous to people. 


CAUTION 


A caution notice calls attention to a situation that is extremely hazardous 
to people because of some existing condition. 


WARNING 


A warning notice indicates the possibility of damage to a program, 
device, system, or data. 


1-4 


IMPORTANT 


Important draws your attention to information vital to proper operation 
of the printer. 


NOTE: A note gives you helpful tips about printer operation. 


Related Documentation 


The following manuals provide information that is closely related to the 
ASCII emulation information provided in this book: 


The JBM 6400 Line Matrix Printers Setup Guide (S246—0116) describes how 
to unpack, install, and configure the 6400 printer. This manual explains the 
menus that allow you to select a printer emulation and configure printer 
emulation options. Proprinter III XL, Epson FX—1050, P-Series, Serial 
Matrix, and P—Series XQ emulation menu options are described in detail. 


The JBM 6400 Line Matrix Printers Operator s Guide (S246—0115) provides 
descriptions of the operator panel keys and LCD display. Procedures are 
provided for daily printer operations such as loading paper, replacing the 
printer ribbon, and cleaning the printer. Some configuration menu 
information is provided. 
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The IBM 6400 ASCII Line Matrix Printer 


The IBM 6400 printers are line matrix printers. They use a variable-speed 
shuttle, micro-step paper feed control, and multi-phase hammer firing to 
generate a wide range of horizontal and vertical dot densities with no speed 
penalties. For a brief discussion of line matrix printing, see page 1-8. 


Most line printers have specialized architectures that enable them to emulate, 
(behave like) another printer. These specialized architectures are restricted. Your 
IBM printer, however, introduces an open architecture in which many different 
emulations may be selected from the operator panel. Proprinter HI XL, Epson 
FX, P—Series, P-Series XQ Variant, and Serial Matrix emulations are all 
provided. 


Host Interfaces and Emulations 


The IBM 6400 ASCII printer supports several host interfaces and 
emulations, as described below. 


Host Computer Interfaces 


The following host computer interface choices are available: 


« PC~Parallel interface 
« RS—23? serial interface 
© RS—42? serial interface 


¢ Dataproducts parallel interface 


Printer Emulations 
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Each emulation provides a different set of configuration menus, control 
codes, and character sets. The following printer emulations (or protocols) are 
selectable at the operator panel: 


¢  Proprinter III XL emulation 
¢ Epson FX emulation 

¢ Serial Matrix emulation 

- P-Series emulation 


¢ P-Series XQ Variant emulation 


The following printer emulations are available as features : 


¢«  PGL (Printronix Graphics Language) emulation 


¢« Code V Graphics Language emulation 


Standard 6400 Printer Features 


Several standard features are provided with the IBM ASCII 6400 printers, as 
described below. 


Text Formatting and Language Options 


You can modify several parameters used primarily for printing text, either by 
means of the host data stream or the configuration menus: 


¢ Selectable print quality 
¢ Selectable forms length and width 
¢«  Character-by-character attribute specification 
1) Selectable pitch: normal, expanded, and compressed 
2) Emphasized (shadow) print 
3) Bold print 
4) Overscoring 
5) Single underline 


4) Superscript and subscript printing 


° Resident multinational character sets 


Graphics and Vertical Formatting 


Brief descriptions follow for some graphics and vertical format capabilities: 


- Bit Image graphics is provided for the Proprinter III XL, Epson FX, and 
Serial Matrix emulations. 


¢« Plot mode graphics is provided for the P-Series and P-Series XQ Variant 
emulations. 
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¢« Programmable electronic vertical formatting provides rapid vertical 
paper movement to specified lines for printing repetitive and continuous 
forms. The following two methods are provided: 


1) Vertical tab table: a set of programmed vertical tabs for use with the 
IBM Proprinter II] XL, Epson FX, and Serial Matrix emulations. 


2) Electronic Vertical Format Unit (EVFU): a vertical formatting program 
available with the P—Series and P-Series XQ Variant emulations. 


Diagnostics 
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The Setup Guide for each printer discusses the following diagnostic features 
in more detail: 


¢ Built-in diagnostic self-tests 
¢ Configuration printout 


¢« Data stream hexadecimal code printout 


Line Matrix Printing Overview 


The IBM 6400 printers are impact printers; they create characters by printing 
ink dots on paper. The dots are printed on an invisible matrix mapped in 
printer memory. (See Figure 1—1.) Dot impressions are made by an array of 
steel hammers mounted on a rapidly oscillating shuttle. The hammers strike 
the paper through a moving ink ribbon. 


Matrix visible only to the printer 


Figure I—1. Dot Matrix Character Formation 


Unlike serial dot matrix printers, which form whole characters one at a time 
with a moving printhead, the 6400 printers divide every printable line into 
horizontal dot rows. These printers print a dot row of the entire line with 
every lateral sweep of the shuttle. (See Figure 1—2.) 


During each sweep of the shuttle, the hammers print dots at the required 
positions in the dot row. When the shuttle reaches the end of a sweep, it 
reverses direction, the paper is advanced one dot row, and the hammers print 
the next row of dots as the shuttle sweeps in the opposite direction. 


After a line of characters is printed, hammer action stops while the paper is 
advanced to the first dot row of the next print line. The number of rows 
allowed for line separation depends on the line spacing you select. 
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—_____» 
a DIRECTION OF SHUTTLE MOVEMENT 
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Figure 1—2. Dot Matrix Line Printing 
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Printing Speed 


The speed at which text prints is measured in lines per minute ([pm). This 
speed is directly proportional to the number of dot rows required to produce a 
character line, regardless of the number of characters in the line. More dot 
rows are required to print lowercase characters with descenders; consequently, 
those character lines print at a fractionally lower rate. 


The IBM 6400 printers also print dot-addressable graphic images. The speed at 
which graphics are plotted is measured in inches per minute (ipm). 
Unidirectional plotting produces slightly better print quality, and takes about 
twice as long as bidirectional plotting. You can select either plotting mode 
from the operator panel. 


Printing and plotting rates also vary according to the print quality you select. 
Print quality refers to the way you instruct the printer to create characters. If, 
for example, you select near letter quality (NLQ), the printer uses more dot 
rows to form characters than if you choose high speed (HS) print quality. 
Character formation and print speed are faster in HS because the printer uses 
fewer dot rows to form characters. Vertical dot density is thus a factor in 
printing speed. Nominal printing rates are charted in Appendix A of the JBM 
6400 Setup Guide. 
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IBM Proprinter III XL Emulation 


Overview 


This chapter describes the Proprinter III XL emulation host control codes that 
are supported for the IBM 6400 printers. Emulation refers to the ability of a 


printer to execute the commands of a particular printer control language. A 
printer control language is the coding system used to convey, manipulate, and 
print data. Carriage Return, print quality, character attributes such as bold and 
underline, margins, and tabs are typical functions selected by printer control 
language codes. In this manual, the terms emulation, printer protocol, and 
printer control language are synonymous. 


In Proprinter III XL emulation mode, the 6400 printers can print files coded 
for the Proprinter III XL printer control language. To select the Proprinter III 
XL emulation mode as the active printer configuration, refer to the ASCII 
Emulation Selection menu option described in Chapter 4 of the JBM 6400 
Line Matrix Printer Setup Guide (S246—0116). 


The Proprinter III XL emulation provides many configurable parameters. 
The default parameter values for this emulation are shown in Table 2-1. You 
can modify these parameter values in two ways: 


¢- The Proprinter III XL host control codes. An extensive set of 
Proprinter III XL control code commands can be sent to the printer from 
an attached host computer via the host data stream. Most of this chapter 
is devoted to describing the Proprinter III XL control code commands. 


- The printer configuration menus. You can modify a subset of the 
Proprinter III XL emulation parameters using the printer configuration 
menus, operator panel keys, and LCD display, as described in the Setup 
Guide. 


Control codes sent from a host system generally override previous settings 
that result from the configuration menus. However, any configuration 
settings from host control codes will be gone once the printer is powered off 
(or reset to the default values), unless you have saved them to NVRAM using 
the configuration menus. The Setup Guide describes the Save Custom Sets 
option for saving changes to NVRAM. 


The emulation’s response to several of the control codes depends on the 
configuration. For example, upon receipt of the carriage return control code, 
the emulation will either perform a carriage return function only, or a 
carriage return and line feed, based on the configuration for the CR function. 


IBM Proprinter IIT XL Emulation 


Default Values and States 
Your printer’s onboard memory stores a set of typical operating states and 
conditions for the Proprinter III XL emulation. When you power on the 


printer and select this emulation, the factory settings in Table 2—1 are 
automatically invoked. 


Table 2—1. Proprinter Emulation Default Settings 


Characteristic Default Setting 


Print Language 0437 PC Character Set 


Alternate Character Set PC Character Set 1 


Define CR Code CR =CR 
Auto Line Feed Enable 
Define LF Code LF = LF 
FF Valid at TOF Enable 
20 CPI Condensed Enable 


IBM Proprinter III XL Emulation 
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Table 2—2 lists several additional default settings for parameters that are 


provided by the Print Format menus (described in Chapter 4 of the Setup 


Guides). Many of the settings shown in Table 2—2 can be overridden by 


Proprinter III XL host control codes for the same parameter. 


Table 2—2. Print Format Default Settings 


Characteristic 


CPI 


LPI 
Forms Width 


Forms Length 


Print Quality 
Proportional Spacing 
Italic Print 

Slashed Zero 

Left Margin 

Right Margin 
Bottom Margin 


Perforation Skip 
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Default Setting 
10.0 
6.0 


Inches, 13.6 inches 
MM 345.4 mm 


Char. 136 characters 


Inches 11.0 inches 
Millimeters 279 mm 
Lines 66 lines 


DP Quality 
Disable 
Disable 
Disable 

0 columns 
0 columns 
0 lines 


Disable 


IBM Proprinter III XL Emulation 


Proprinter Ill XL Emulation Exceptions and Differences 


Because of mechanical differences between your printer(s) (line matrix 
printers) and IBM Proprinters (moving printhead serial matrix printers), 
some IBM Proprinter features are approximated or not supported. 


¢  Proprinter codes that produce different behavior in your printer from an 
IBM Proprinter are indicated by a “dagger” (+) in the Control Code 
Index and code section. 


¢ Table 2-3 in the following subsection summarizes the results that occur 
when several control codes that regulate print attributes such as bold, 
condensed print, etc. are combined. The results from the print mode 
combinations are shown for both a standard IBM Proprinter and a 6400 
printer in Proprinter IIT XL emulation mode. Results that are unique to 
the 6400 Proprinter emulation are shown in underlined italics. 


¢ Downloadable and user-defined fonts are not supported for the 6400 
Proprinter III XL emulation. 


¢ Emphasized, bold, and double—strike are equivalent in 6400 printers; 
each is implemented differently for the IBM Proprinter. 


¢« When a single backspace control code follows one of the Bit Image 
Graphics commands (ESC K, ESC L, ESC Y, ESC Z), IBM 6400 
printers backspace to the last character position at the end of the 
graphics data printout. The IBM Proprinter backspaces to the beginning 
of the line, at the beginning of the graphics data. 


¢- After a backspace, IBM 6400 printers will overstrike a character 
preceded by a control code (such as bold or proportional) with a 
partially or incorrectly formed letter. The IBM Proprinter overstrikes 
properly in this situation. 
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Combining Print Modes 


You can request many print modes (i.e. character attributes such as 
compressed, NLQ, and super/subscript printing) via control codes. When 
several modes are combined, all may take effect; however, with certain 
combinations of print modes, some modes may take priority while others are 
ignored. 


The results from combining different print modes are shown in Table 2—3, for 
the IBM Proprinter and for the 6400 printers in Proprinter II] XL emulation 
mode. 6400 results that differ from the IBM Proprinter results are shown in 
underlined italics. 


Table 2—3. Print Mode Priority Table 


Print Mode Combination | IBM Proprinter Result IBM 6400 Result 


Compressed, 12 CPI 20 CPI 
(If setting 6 of the Printer- 
Function Menu is Off.) 


12 CPI 
(If setting 6 of the Printer- 
Function Menu is On.) 


Compressed , 12 CPI, 20 CPI 17.16 CPI NLO (Serif/Non Serif) 
NLQ (Serif/Non Serif) (If setting 6 of the Printer- 


Function Menu is OFF) 


12 CPI, NLQ (Serif/Non 
Serif) (If setting 6 of Printer- 
Function Menu is ON) 


Emphasized, Compressed Emphasized Emphasized?, Compressed | 


Compressed, NLQ Compressed Compressed, NLO (Serif/Non Serif) 
(Serif/Non Serif) 


Emphasized, NLQ (Serif/ Emphasized, NLQ Emphasized, NLQ (Serif/Non Serif), 
Non Serif) Compressed (Serif/Non Serif) Compressed 


If the condensed print feature is disabled via the operator panel (described in Chapter 4 of the 
Setup Guides), then compressed print will not occur (the default setting for Condensed Print is 
enabled). See page 2—28 for several examples of compressing initial print sizes (5 cpi, 6 cpi, etc.). 


2  Emphasized, bold and double—strike are equivalent for the 6400 
Proprinter III XL emulation. 


continued next page 
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Table 2—3. Print Mode Priority Table (continued) 


Print Mode Combination IBM Proprinter Result IBM 6400 Result 
Super/Subscript, Super/Subscript Super/Subscript, Bold? 

Double Strike 

Super/Subscript, Super/Subscript Super/Subscript, (Serif/Non Serif) 
NLQ (Serif/Non Serif) 

Super/Subscript, Super/Subscript, Graphic Super/Subscript, 

12—Hi gh Characters with Top 8 Dots Only 1 2—High C hiaracicn 


Over/Underscore 
12—High Characters 


12—High Characters 12—High Characters 


Double—High, Draft Double—High, NLQ Sans Serif Double—High, Draft 
Double—-High, 12 CPI Double—-High, 10 CPI Double—High, /2 CPI 


Double—Hi gh Compressed! Double—High, 10 CPI Double—Hi gh 
Double—High, NLQ Serif Double—High, NLQ Non Serif Double—High, NZO Serif 


Double—High, Double—High Double—High 
Super/Subscript 


Double—High, All-Points—Addressable All—Points—Addressable 
All—Points—Addressable Graphics (Single Line Feed) Graphics (Single Line Feed) 


Graphics 


Double—Wide, NLQ Serf Double—Wide, Double—Wide*, NLO Serif 
NLQ Sans Serif 

Proportional Space Proportional Space, Proportional Space, NLQ Serif 

NLQ Serif NLQ Sans Serif 


Proportional Space, 12 CPI Proportional Space Proportional Space 


Proportional Space Proportional Space Proportional Space 
Condensed 


NLQ Serif, 12 CPI, Bold NLQ Serif, 12 CPI NLQ Serif, 12 CPI, Bold 


| ‘If the condensed print feature is disabled via the operator panel (described in Chapter 4 of the 


Setup Guides), then compressed print will not occur (the default setting for Condensed Print is 
enabled). See page 2—28 for several examples of compressing initial print sizes (5 cpi, 6 cpi, etc.). 


2  Emphasized, bold, and double-strike are equivalent for the 6400 
Proprinter III XL emulation. 


3 12—high characters (with a vertical height of 12 dots) occur in code pages 437 and 850, 
positions 176-223 and 244. 


4 See page 2—33 for several examples of expanding initial print sizes (5 cpi, 6 cpi, etc.). 
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Configuring the Proprinter Emulation with Control Codes 


The remainder of this chapter describes the Proprinter III XL printer control 
language codes that may be sent from a host computer attached to the printer, in 
order to invoke and configure numerous Proprinter III] XL emulation functions. 


Format for Control Code Descriptions 


Name 


ASCII Code 


Hex Code 
Dec Code 
Expression 
Purpose 


Discussion 


Example 


The following information is listed for each control code (where applicable): 


The title or function of the command. 


The ASCII mnemonic for the command. Command sequences are in 
7-bit (ASCII) form. 


The code or command sequence in hexadecimal numbers. 
The code or command sequence in decimal numbers. 

The control codes used in the BASIC programming language. 
The function(s) of the control code. 


A discussion of the uses of the code or command sequence, including 
exceptions or limitations to its use. 


A sample program written in BASIC programming language is provided 


when it is possible to illustrate the effect of a control code or if a specific 
syntax is required. The programs in this chapter were run on an IBM 
Personal Computer using Microsoft** GW-BASIC** version 3.22. 


IMPORTANT 


All print samples in this chapter were run on an impact printer that has 
a dot resolution of 1/60—inch horizontally and 1/72—inch vertically. 


WARNING: _ If you specify any parameters for a control code other than the ones 


2-8 


that are defined in the control code description, unpredictable results 
may occur. 


NOTE: The PI line is never recognized in Proprinter II] XL Emulation mode. 
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Escape Control Codes Overview 


Printer capability is greatly increased by the use of escape control code 


sequences. Escape sequences always begin with the ASCII escape sequence 
introducer, ESC (hex 1B). Many of the ASCII control codes described in this 
chapter are escape sequences. 


IMPORTANT 


An Escape code can occur anywhere in the datastream and is acted upon 
immediately if it precedes a valid command. 


An ESC sequence introducer in the data stream signals the printer to wait for 
special instructions, even if it is ready and printing. The character codes 
following the ESC character tell the printer what to do. 


NOTE: For readability, code sequences appear in this manual with spaces 


inserted between command elements. Do not insert spaces between 
code characters when you are programming unless the ASCII space 
character (SP) is part of a code sequence. For example, a code 
sequence printed in this manual as ESC / J is programmed as 
ESC[I 


An escape sequence uses two or more bytes to define a specific printer 
control function. The format for an escape sequence 1s: 


ASCII ESC X n 
Hex 1B 00—5F O—FF 
Escape Character(s) Numerical 
Sequence parameter(s) 
Introducer 


After the ESC character are one or more characters which indicate the action 
of the control code. One or more numerical parameters may in turn follow 
these characters. For example, the sequence ESC S n tells the printer to 
begin the superscript print attribute if 7 is an even number, or to begin the 
subscript attribute if 7 is an odd number. 


If the characters following the ESC code are not within the defined ranges, or 
if they are within the defined ranges but not recognized as a function of this 
printer, the entire sequence is ignored. 
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Graphics Control Codes Overview 


The individual control codes that set graphics print quality are described 
starting on page 2-20. Some additional background information about 
graphics printing for the Proprinter II] XL emulation is provided here. 


The Proprinter II] XL emulation provides one data protocol for printing 
graphics information; the Bit Image graphics protocol allows an image block 
to be printed. When using the Bit Image protocol, you can mix text and 
graphics on the same line. 


Setting Bit Image Modes via Control Codes 


Control codes select bit image modes. The following bit image modes can be 
mixed on the same line as text characters: 


Control Code Bit Image Mode 
ESC K ni n2 data Normal density 
ESC L nl n2 data Double density 
ESC Y ni n2 data Double density, double speed 
ESC Z nl n2 data Quadruple density 


Parameters n/ and n2 together represent a 16-bit (hexadecimal) unsigned 
number of the quantity (n/ + 256n2), which equals the number of bit image 
characters (i.e. data bytes) to follow. If n/ and n2 are programmed so that 
data extends past the last character position, the data is truncated at the last 
character position. If 7/ and n2 are both zero, then the ESC sequence is 
ignored. 


See Chapter 7 for details on Bit Image graphics. 


Dot Density Versus Printing Speed 


When you select ESC K (normal density), the dot columns are printed at 60 
dots per inch (dpi) horizontally and 72 dpi vertically. This does not decrease 
printing speed. 


If ESC L (double density) is selected, the dot columns are printed at 120 dpi 
horizontally and 72 dpi vertically. Double density reduces printing speed by 
one half. 
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With ESC Y (double density, double speed), dot columns are printed at 120 
dpi horizontally and 72 dpi vertically, but adjacent dots are not printed. 
Double density, double speed does not decrease printing speed. 


When ESC Z (quadruple density) is selected, the dot columns are printed at 
240 dpi horizontally and 72 dpi vertically. Quadruple density reduces 
printing speed by one half. 


All line-by-line character print attributes are ignored in Bit Image graphics. 
The most significant bit for each data character is the uppermost dot position 
in the vertical dot image pattern. A bit value of 1 indicates a dot; a value of 0 
indicates a blank. In 7-bit RS-232D serial interface protocol, the most 
significant bit (bit 8) is cleared to 0. 


Code Page and Character Set Control Codes Overview 


A code page is a set of symbols consisting of letters, numbers, and graphic 
elements. For the Proprinter III XL emulation, the IBM 6400 ASCII printers 
support characters from IBM’s Code Page 0437 and Code Page 0850, among 
an extensive array of different print quality and print language sets. The print 
language sets are selected using the Print Language configuration menu 
option, which is described in detail in your Setup Guide. 


Appendix D provides print samples for each character set, shown in 
NLQ Serif mode and additional modes in some cases. A table on page 
2—13 provides detailed notes on print mode support for each character 
set. 


Two columns of characters, 80 to 9F, may be configured as either control 
codes or printable symbols. The following control codes are used to 
configure this option: 


Control Code Character Set Selected 


ESC 7 Character Set | 
(80—9F configured as control codes) 


ESC 6 Character Set 2 
(80—9F configured as printable symbols) 
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Fault Detection 


If the printer detects a fault condition while processing a control code, the 
operator panel displays an appropriate message, the Attention indicator lights, 
and an audible alarm sounds if it was enabled as part of printer configuration. 


After a fault condition is corrected, press Clear to return the printer to the 
Not Ready mode, or press Start to return the printer to the Ready mode. Data 
that were in the printer buffer when the fault occurred will print, but may be 
distorted or illegible as a result of the fault. 


Fault conditions are described in the Operator s’ Guide and Setup Guide. 


Ignored and Reserved Codes 


The control codes recognized by the 6400 Proprinter II] XL emulation 
software are described in this chapter. Control codes not described in this 
chapter are undefined and ignored. In addition, codes that represent printable 
characters (Hex 10, 11, 15, 21—7E, and 80—FF) are not available as Proprinter 
III XL control codes. 


WARNING: _ Entering control codes that are not defined in this chapter may 
produce unpredictable results. 


The following control code is ignored as a Proprinter III XL control code, 
but is valid for the Serial Interface Protocol: 


Hex Code ASCII Code Function 


03 or 1B 03 


If this code is used in the Serial 
Interface Protocol (SIP), the SIP 
function takes precedence. 


The Download Characters control code is a reserved code. It is not 
implemented at this time. When implemented, this code is usually followed 
by large blocks of data. The Proprinter III XL emulation will currently ignore 
this control code and any data applicable to it. The Hex and ASCII codes for 
this function are as follows: 


Hex Code ASCII Code Function 


1B 3D ESC = Download Characters 
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NUL Code 


NUL (Hex 00) is ignored by the printer and can be used as a fill character; 
however, it can not be used to add blank spaces since it is not a space character. 
NUL can also be used as a parameter terminator for the Set Horizontal Tabs 
(page 2-61) or Set Vertical Tabs multibyte control code (page 2-63). 


NOTE: Hex ‘80‘ in the 0437 PC Character Set and Hex ‘7F‘ in the 0850 PC 
Character Set are treated as a NUL; however, these two controls can not be 


used as parameter terminators. 


Print Modes Supported for Character Sets 


Following is a summary of which print modes are supported for the Proprinter III 
XL character sets. An “X” indicates support for a print mode. Additional 
information about character set support is provided under the heading “Notes.” 
Appendix D shows each code page in NLQ Serif mode, and in additional modes 
if necessary to show the unique variations for that code page. 


Table 2—4. Print Modes Supported 


0437 PC Character Set 


0813 Greek 


0819 ISO/ANSI Multilingual 


x[x[ 
0850 PC Multilingual xX x Variant character set for 
NLQ Sans Serif. 


St an ——} 


0852 Latin 2/Roece 
Limited character set 


0853 Latin 3 PC 

0855 Cyrillic 
support for most CPI 
settings in Draft mode 


Limited character set 
support for most CPI 
settings in Draft mode 


0857 Turkish 


0860 Portuguese 


ha 
xX 
xX 


(continued next page) 
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Table 2-4. Print Modes Supported (continued) 


NLQ 
Character Set (Serif) 


0861 Icelandic I oe 
0862 Hebrew 
0863 Canadian French 


0864 Arabic 


0865 Danish/Norwegian xX 


0866 Russian Cyrillic 996 ah 


0869 Greek New L 2 | 


0874 Thai ul 


0876 OCRA 
0877 OCR B 


0912 ISO Latin 2 PC 


Limited character set 
support for most CPI 
settings in Draft mode. 
Variant character set for 
NLQ Sans Serif. 


Limited character set 
support for most CPI 
settings in Draft mode 


Limited character set 
support for most CPI 
settings in Draft mode. 
Variant character set for 
NLQ Sans Serif. 


10 CPI OCR only 
10 CPI OCR only 


0915 ISO Cyrillic PC 


1046 Arabic Extended ual 


1098 Farsi 1285 (PC) 
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Limited character set 
support for most CPI 
settings in Draft mode 


Limited character set sup- 
port for most CPI settings 
in Draft mode. Variant 
character set for NLQ 
Sans Serif. 


Limited character set sup- 
port for most CPI settings 
in Draft mode. Variant 
character set for NLQ 
Sans Serif. 
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The Control Codes 


This index lists each printer command by function, ASCII mnemonic, and the 
page where the command is explained in detail. “N/A” means not applicable. The 
rest of this chapter defines the control code functions for Proprinter II] XL 
emulation mode. The commands are listed in alphabetical order. 


+ = Produces non—Proprinter behavior in your printer. 


FUNCTION ASCII CODE PAGE 

Paper Motion 
Form Feed FF 2—36 
Line Feed LF 2-42 
Line Feed n/216” ESC Jn 2-43 
Tab, Vertical VT 2-62 
Tab Set/Clear, Vertical ESC B 2-63 
Tabs, Clear All (Return to default tabs) ESCR 2-64 

Format 

+ Backspace BS 2-17 
Cancel CAN 2—24 
Carriage Return CR 2-25 
Carriage Return Set ESC 5n 2-25 
Forms Length Set in Inches ESC COn 2-37 
Forms Length Set in Lines ESC Cn 2—38 
Margin, Bottom ESCNAa 2-49 
Margin Cancel, Bottom ESC O 2-49 
Margins Set, Horizontal ESC X 2-50 
Set Top-of-Form ESC 4 2-60 
Tab, Horizontal HT 2-60 
Tab Set/Clear, Horizontal ESC D al n2 nk 0 2-61 
Tabs, Clear All (Return to default tabs) ESC R 2-64 

Line Spacing 
1/8” Line Spacing ESC 0 2-44 
7/72” Line Spacing ESC 1 2-45 
n/72” Line Spacing (Executes spacing as set by ESC A) ESC 2 246 
n/72” Line Spacing (Sets spacing) ESC An 2-47 
n/216” Line Spacing ESC 3 n 2-48 
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FUNCTION 


Selection of Character Set 


Character Set Select: Set 1 (A) 
Character Set Select: Set 2 (B) 


Print Quality 


- 


en 


Bold Printing 

Bold Printing Cancel 

Character Pitch 12 cpi 

Condensed Print 

Condensed Print Cancel 

Double Wide Print 

Double Wide Print (One Line Only) 
Double Wide Print (One Line Only) Cancel 
Emphasized Print 

Emphasized Print Cancel 
Overscoring 

Print Mode 

Print Quality 

Proportional Spacing 

Select Attributes 
Superscript/Subscript Printing 
Superscript/Subscript Printing Cancel 
Underline 


Bit Image 


Bit Image, Single Density (Normal Speed) 
Bit Image, Double Density (Half Speed) 
Bit Image, Double Density, (Normal Speed) 
Bit Image, Quadruple Density (Half Speed) 


Other Functions 
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Bell 
Deselect Printer 


Escape Sequence 
Initialize Parameters 
Print All Characters 
Print Next Character 
Unidirectional Printing 


ASCIl CODE 


ESC 7 
ESC 6 


ESC G 
ESC H 
ESC: 

SI 

DC2 
ESC W n 
SO 

DC4 
ESC E 
ESC F 
ESC _n 
ESC In 
ESC x 
ESC P 
ESC [@ 
ESC Sn 
ESC T 
ESC - n 


ESC K ni n2 
ESC L nl n2 
ESC Y ni n2 
ESC Z nl n2 


BEL 
ESC Qn 
ESC 
ESC [K 
ESC \ 
ESC “4 
ESC Un 
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PAGE 


2-2] 
227 


2—23 
2—24 
226 
228 
2-29 
2-31 
2—33 
2-34 
2-35 
2—36 
251 
2-53 
2-54 
2—54 
2-56 
258 
2-59 
2-65 


2-19 
2—20 
2—21 
2—22 


2-18 
2-30 
2-9 

2-39 
2-52 
2-52 
2-66 


Backspace 


ASCII Code’ BS 
Hex Code 08 
Dec Code O08 


Purpose Moves the logical print head to the left one character space toward the 
first character column. 


Discussion BS moves the character position indicator (the logical print head 
position) one character space to the left at the current character pitch 
setting. This code is ignored if the logical print head is positioned at the 
first character column. 


When the backspace code is received, printing speed will be reduced. If the 
printer is in double width mode, the backspace code moves the print head left 
two normal character spaces. 


+ When a single backspace control code follows one of the Bit Image 
Graphics commands (ESC K, ESC L, ESC Y, ESC Z), IBM 6400 
printers backspace to the last character position at the end of the graphics 
data printout. The IBM Proprinter backspaces to the beginning of the 
line, at the beginning of the graphics data. 


+ After a backspace, IBM 6400 printers will overstrike a character preceded 
by a control code (such as bold or proportional) with a partially or 
incorrectly formed letter. The IBM Proprinter overstrikes properly in this 
situation. 


Example Print and backspace two character positions. 


10 LPRINT "TTTTT"; 
20 LPRINT CHR#(8); CHR#(8); 
30 LPRINT "==" 


TT T¥* 
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Bell 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 
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BEL 

07 

07 

Sounds a buzzer/beeper. 


The BEL function will sound the buzzer/beeper for 0.2 seconds upon 
receipt of this command. 


The following line will sound the printer buzzer: 


10 LPRINT CHRS(7); 
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Bit Image Mode, Single Density (Normal Speed) 


ASCII Code 


Hex Code 
Dec Code 
Expression 


Purpose 


Discussion 


Example 
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ESC K al n2 

1B 4B 

2775 ni n2 

CHR$(27);"K” ;CHRS(n/);CHRS$(n2);” DATA” 


Selects single (normal) density bit image graphics. 


where: nl + 256n2 defines the number of data bytes to follow. 


DATA = ASCII characters for the dot pattern bytes. 


NOTE: — The DATA can be expressed in a CHR$(DATA) format with the 


appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


This code prints specified data as bit image graphics at normal density, 
60 dots per inch horizontally and 72 dots per inch vertically. For more 
information, see page 2-10, “Overview of Graphics Control Codes” and 
page 5—2, “Bit Image Graphics.” 
The following example produces a pattern of Single Density Bit Image 
graphics. The 9-byte bit pattern is repeated 27 times. Compare this 
example to the double density and quadruple density examples. 

190 WIDTH "lipti: ". 255 

2O LPRINT "Single Density Bit Image Graphics” 

30 LPRINT CHR#(27); "K"; CHRS(244); CHR$(0); 

40 FOR N=1 TO 27 

20 RESTORE 

60 FOR I=1 TO 9 

790 READ R 

80 LPRINT CHRE(R); 

90 NEXT I 

100 NEXT N 


110 LPRINT CHR$(255) 
120 DATA 255, 128, 64, 32.16.88, 4.2, 1 


Single Density Bit Image Graphics 
PADSESPSDSESES PSPSPS PPPS PSPS PP SPP PSPSPS PP 
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Bit Image Mode, Double Density (Half Speed) 


ASCII Code ESC Lal n2 

Hex Code IB 4C 

Dec Code 27 76 nl n2 

Expression CHR$(27);”L”;CHRS$(n/);CHRS(n2);” DATA” 


Purpose Selects double density bit image graphics. 


where: ni + 256n2 defines the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: — The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


Discussion This code prints specified data as bit image graphics at double horizontal density, 
120 dots per inch horizontally and 72 dots per inch vertically. This code causes 
print speed to be reduced by half from normal density speed. For more 
information, see page 2-10, “Overview of Graphics Control Codes” and page 
5—2, “Bit Image Graphics.” 


Example The following example produces Double Density Bit Image graphics of the 
pattern used in the Single Density Bit Image Mode example. Note that the 
amount of data must be doubled in order to produce this pattern for double 
density (the data is used 54 times rather than 27). 


10 WIDTH "“lIpti: ", 255 

2O LPRINT "Double Density Bit Image Graphics" 
3O LPRINT CHRS(27); "LL"; CHR$(231); CHRS(1); 
40 FOR N=1 TO 54 

20 RESTORE 

60 FOR [=i TO 9 

79 READ R 

BO LPRINT CHRS(R); 

90 NEXT I 

100 NEXT N 

110 LPRINT CHRS$(255) 7 

120 DATA 255, 128, 64, 32,16, 8, 4,2, 1 


Double Density Bit Image Graphics 
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Bit Image Mode, Double Density (Normal Speed) 


ASCII Code 
Hex Code 
Dec Code 
Expression 


Purpose 


ESC Y nl n2 

1B 59 

27 89 nl n2 

CHR$(27);” Y” ;CHR$(1/);CHRS$(n2);” DATA” 


Selects double density bit image graphics at single density speed. 


where: ni + 256n2 defines the number of data bytes to follow. 


Discussion 


Example 


10 WIDTH 


DATA = ASCII characters for the dot pattern bytes. 


NOTE: — The DATA can be expressed in a CHR$(DATA) format with the 


appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


This code prints specified data as bit image graphics at double horizontal 
density, 120 dots per inch horizontally and 72 dots per inch vertically. By 
ignoring adjacent dots, the print speed is not reduced from the normal density 
speed. For more information, see page 2—10, “Overview of Graphics Control 
Codes” and page 5—2, “Bit Image Graphics.” 


The following example produces a Double Density Normal Speed Bit Image 
graphics for the same pattern as in the Normal (Single) Density example. 
Note that the amount of data must be doubled for double density (the data 1s 
used 54 times rather than 27). 


“ITpti:%, 255 


2O LPRINT "Double Density Double Speed Bit Image Graphics" 
30 LPRINT CHRS$(27); "Y¥"; CHR#(231); CHRS(1); 
40 FOR N=i TO 54 

90 RESTORE 

60 FOR I=1 TO 9 

70 READ R 

B80 LPRINT CHRS(R):; 

9O NEXT I 

100 NEXT N 

110 LPRINT CHR#(255) 

120 DATA 255, 128, 64, 32, 16,8: 4.2, 1 


Double Density Double Speed Bit Image Graphics 
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Bit Image Mode, Quadruple Density (Half Speed) 


ASCII Code 
Hex Code 
Dec Code 
Expression 


Purpose 


ESC Z nl n2 

IB 5A nl n2 

2790 nl n2 

CHR$(27);”Z" ;CHRS(n/);CHRS$(n2);” DATA” 


Selects quadruple density bit image graphics. 


where: ni + 256n2 defines the number of data bytes to follow. 


Discussion 


Example 


2—22 


DATA = ASCII characters for the dot pattern bytes. 


NOTE: — The DATA can be expressed in a CHR$(DATA) format with the 


appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


This code prints specified data as bit image graphics at quadruple density, 240 
dots per inch horizontally and 72 dots per inch vertically. This code causes 
print speed to be reduced by half. For more information, see page 2—10, 
“Overview of Graphics Control Codes” and page 5—2, “Bit Image Graphics.” 


The following example produces quadruple density graphics of the 
pattern used in the Single Density Bit Image Mode example. Note that 
the amount of data must be quadrupled for quadruple density (the data is 
used 108 times rather than 27). 


10 WIDTH "“lpti: ". 255 

20 LPRINT "Quad Density Bit Image Graphics" 
3O LPRINT CHR#(27); "Z"i CHR#E( 205); CHRE(3); 
40 FOR N=1 TO i108 

20 RESTORE 

60 FOR I=i1 TO 9 

70 READ R 

BO LPRINT CHR#(R); 

90 NEXT I 

100 NEXT N 

110 LPRINT CHR#(255) 

120 DATA 255, 128, 64, 32,16, 8, 4,2; 1 


Quad Density Bit Image Graphics 
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Bold Printing 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


ESC G 

1B 47 

27 71 

Selects bold character printing. 


When this command is received, all characters are printed in bold until reset by 
the Bold Print Reset control code or printer reset. The bold print attribute is 
implemented by increasing the dot density for the bolded text (with a similar 
result to double strike printing). 


NOTE: The ESC E (page 2-35) and ESC G commands are equivalent; they 
produce the same print effect. 


IBM 6400 printers print both Bold and Condensed when this control code is 
combined with Condensed (SI). The IBM Proprinter prints only Emphasized 
when control codes for Compressed and Emphasized are combined. (See 
Table 2-3 on page 2-6.) 


The following sample program illustrates bold character printing. 


10 LPRINT "Control code ESC G" 

20 LPRINT CHR#(27); "GC"; 

3O LPRINT “selects bold character printing, " 

40 LPRINT “for example: AaBbCcDdEeFFGgHhIiJjKkLIMmNnOoPp. " 
YO LPRINT "Control code ESC H" 

60 LPRINT CHRS(27); "H"; 

7O LCPRINT "cancels bold character printing. " 


Control code ESC G 

selects bold character printing, 

for example: AaBbCcDdEeF FGgHhIivJ jJAkLIMmNnOoPp. 
Control code ESC H | 
cancels bold character printing. 
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Bold Printing, Cancel 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Cancel 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


224 


ESC H 

1B 48 

27 72 

Cancels bold printing. 


No other print attributes are changed. 


CAN 
18 
24 


Clears the print buffer of all symbols since the last paper motion 
command was received. 


The CAN command cancels all characters sent to the printer after the last 
paper motion command. 


This command will cancel the double wide attribute if set by SO. No other 
print attributes are affected. 
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Carriage Return 


ASCII Code CR 
Hex Code 0D 


Dec Code 13 


Purpose Returns the logical print head to the first character column (resets the pointer 
to the first character position). May be configured to include a line feed. 


Discussion The CR code is configured via the ESC 5 code (this page) or via the operator 
panel menus (described in Chapter 4 of the Setup Guides). The CR = CR 
configuration causes the character position indicator to be positioned at 
character column one; subsequent printable data preceding a paper motion 
command overstrikes previously printed data. The CR = CR + LF configuration 
causes the CR code to perform a carriage return plus a line feed. 


The CR code also cancels expanded (double wide) print when set by code 
SO (single line printing attribute). 


Carriage Return Set 


ASCII Code ESC 5n 
Hex Code 1B 35 n 
Dec Code 2753 n 


Purpose Defines the result from the Carriage Return (CR) code. 


where: n may range from 0 to 255 — 
Ifn = 0, 2,4 ... (any even value), then CR = CR (the default). 
Ifn=1, 3,5... (any odd value), then CR = CR + LF. 


Discussion This command overrides the configuration menu setting. 


- CR=CR (default) configuration causes the character position indicator to 
be positioned at character column one. Subsequent printable data preceding 
a paper motion command overstrikes previous printable data. 


- CR=CR+LF configuration causes the CR code to perform a carriage 
return plus a line feed. 
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Character Pitch 12 cpi 


ASCII Code ESC: 
Hex Code 1B 3A 


Dec Code 2758 


Purpose Sets character pitch to 12 cpi. 
Discussion An ESC: code overrides any operator panel setting. 
+ When this control code is combined with Condensed (SI) and NLQ Serif/Non 


Serif (via ESC I or ESC x), IBM 6400 printers print 17.16 cpi plus NLQ 
(Serif/Non Serif). The IBM Proprinter prints at 20 cpi (without NLQ) when 
the same print attributes are combined (see Table 2—3 on page 2-6). 
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Character Set Select: Set 1 (A) 


ASCIT Code ESC 7 
Hex Code 1B 37 
Dec Code 2755 


Purpose Selects hex codes 80 to 9F in the character sets as control codes. Cancels 
the command ESC 6. 


Discussion This control code overrides the operator panel setting (described in Chapter 4 
of the Setup Guide). 


Character Set Select: Set 2 (B) 


ASCII Code ESC 6 
Hex Code 1B 36 
Dec Code 27 54 


Purpose Selects hex codes 80 to 9F in the character sets as printable symbols. 
Cancels the command ESC 7. 


Discussion This control code overrides the operator panel setting (described in Chapter 4 
of the Setup Guide). Appendix D shows the printable symbols for hex codes 
80 to YF. 
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Condensed Print 


ASCII Code = Si ESC SI 

Hex Code OF 1B OF 

Dec Code 15 27 15 

Purpose Sets condensed print. 

Discussion You may enable or disable the condensed print feature using the operator 


panel (the default setting for the Condensed Print option is enabled, as 
described in Chapter 4 of the Setup Guide). Once condensed print is enabled, 
this control code sets condensed print until it is canceled by control code 
DC2, a printer reset, or a new print mode (ESC I) control code. 


The manner in which the print is condensed varies depending on the 
initial print size. Several examples follow: 


Initial Print Size Condenses To 
5 cpl 8.55 cpl 
6 cpl 10 cpi 
8.58 cpl no change 
10 cpi 17.16 cpi 
12 cpi (except NLQ) 20 cpi 

+ 12 cpi NLQ 17.16 cp 
17.16 cpi no change 
20 cpi no change 

+ IBM 6400 printers print both Condensed and Bold when this control code is 


combined with Bold (ESC E or ESC G). The IBM Proprinter prints only 
Emphasized if control codes for Compressed and Emphasized are combined. 
(See Table 2—3 on page 2-6.) 


Double—high characters combined with Condensed will print as 
double—high only. 


Example The following sample program shows condensed character printing and reset. 
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10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
90 LPRINT 
60 LPRINT 
7O LPRINT 


"Control code" 

"SI selects" 

CHR$ (15); 

"condensed character printing. " 
"Control code DC2" 

CHR$(18); 

"presets condensed character printing. " 


Control code 


SI selects 


condensed character printing. 


Control code DC2 


resets condensed character printing. 


Condensed Print Cancel 


ASCII Code DC2 ESC DC2 

Hex Code 12 1B 12 

Dec Code 18 27 18 

Purpose Cancels condensed character printing and sets pitch to 10 cpi. 
Discussion The Condensed Print Cancel command sets the character pitch to 10 cpi, 


or 5 cpi if printing is set for double wide. 


Example See the SI control code (page 2—28) for an example of Condensed Print 


Cancel. 
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Deselect Printer 


ASCII Code ESC Q 22 

Hex Code 1B 51 16 

Dec Code 27 81 22 

Expression LPRINT CHR$(27);CHR$(81);CHRS$(22); 

Purpose Stops the printer from processing data received from the host computer. 


Discussion This code is for diagnostic use; it instructs the printer to stop processing data 
received from the host system. In order to resume processing data, the printer 
must be reset from the host system. 


Example Using the BASIC language, you may deselect the Proprinter IIT XL with the 
following: 


LPRINT CHR$(27);CHR$(81);CHRS$(22); 
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Double Wide Print 


ASCII Code 


Hex Code 
Dec Code 


Purpose 


Discussion 


ESC Wn 
IB57n 
2787 n 


Selects or cancels double wide (expanded) print. 


where: n may range from 0 to 255 — 


Ifn = 1, 3,5... (any odd value), double wide print is selected. 
Ifn = 0, 2, 4 ... (any even value), double wide print is cancelled. 


An ESC W code sets or cancels double wide print, as follows: 


When expanded print using ESC W is received, all characters print double 
wide until cancelled by an even parameter hex code. 


Double wide print can also be set via the command SO and ESC SO, double 
wide print for one line only. An ESC W code overrides these settings. 


The manner in which the print is expanded varies depending on the 
initial print size. Several examples follow: 


Initial Print Size Expands to 
5 cpl no change 

6 cpl no change 
8.58 cpi no change 
10 cpi 5 cpl 

12 cpi 6 cpl 

17.16 cpi 8.55 cpl 

20 cpi 10 cpi 


IBM 6400 printers print both Double-Wide and NLQ Serif when this control 
code is combined with NLQ Serif (via ESC I). The IBM Proprinter prints 
Double-Wide plus NLQ Sans Serif if control codes for Double—Wide and 
NLQ Serif are combined. (See Table 2—3 on page 2-6.) 
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Example 


2-32 


The following sample program illustrates expanded character printing 


and expanded character printing reset. 


10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
20 LPRINT 
60 LPRINT 
7O LPRINT 
80 LPRINT 


"Control code" 

"ESC W 1 selects" 

CHR$( 27); "W"; CHRE(1); 
“expanded character printing. " 
"Control code" 

"ESC WO resets" 
CHRS$(27);5 "W"; CHRS(0); 
“expanded character printing. " 


Control code 

ESC Wi selects 

expanded character printing. 
Control code 

ESC WA O resets 

expanded character printing. 
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Double Wide Print (One Line Only) 


ASCII Code 


Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


10 
ZO 
30 
40 
WO 


SO ESC SO 
OE 1B OE 
14 21 4 


Selects double wide print for one line only. 


This expanded print command is a line-by-line print attribute; when the SO or 
ESC SO command is received, the current line will be printed double wide and 
automatically reset. This command can be reset by a paper motion command 
(FF, LF, VT, CR), by the DC4 (double wide cancel) code, CAN or ESC W 
(double wide print). 


See the previous control code (ESC W) for examples of print expansion 


for various initial print sizes. 


IBM 6400 printers print both Double-Wide and NLQ Serif when this control 
code is combined with NLQ Serif (via ESC I). An IBM Proprinter prints 
Double-Wide plus NLQ Sans Serif if control codes for Double—Wide and 
NLQ Serif are combined. (See Table 2—3 on page 2-6.) 


The following sample program illustrates Expanded Print for one line only. 


LPRINT "Control code" 

LPRINT "SO selects" 

LPRINT CHRS(14); 

LPRINT "expanded character printing" 
LPRINT "for one line only. " 


Control code 

SO selects 

expanded character printing 
for one line only. 
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Double Wide Print (One Line Only)Cancel 


ASCII Code DC4 ESC DC4 

Hex Code 14 1B 14 

Dec Code 20 27 20 

Purpose Cancels double wide print, if it was set by command SO. 


Discussion The DC4 code cancels Double Wide Print command SO. If Double Wide 
Print is not enabled, the DC4 code is ignored. A DC4 code can occur at 
any place in the datastream and is acted upon immediately. 
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Emphasized Print 


ASCII Code ESCE 

Hex Code 1B 45 

Dec Code 27 69 

Purpose Selects emphasized character print format. 


Discussion When the emphasized print command is received, all characters will be printed 
in emphasized (bold) print until reset by the Emphasized Print Reset command 
or printer reset. Emphasized print reduces the current print speed. 


NOTE: The ESC G (page 2-23) and ESC E commands are equivalent; they 
produce the same print effect. 


+ IBM 6400 printers print both Condensed and Emphasized when this control 
code is combined with Condensed (SI). An IBM Proprinter prints only 
Emphasized when control codes for Compressed and Emphasized are 
combined. (See Table 2—3 on page 2-6.) 


Example The following sample program illustrates emphasized character printing. 


10 LPRINT "Control code” 

20 LPRINT "ESC E selects" 

3O LPRINT CHR$(27); "E"; 

40 LPRINT "emphasized character printing. " 

42 LPRINT "Control code ESC F”" 

90 LPRINT CHRS$(27);5 "FF"; 

60 LPRINT "cancels emphasized character printing. ” 


Control code 

ESC E selects 

emphasized character printing. 

Control code ESC F 

cancels emphasized character printing. 


IBM Proprinter III XL Emulation 2-35 


Emphasized Print Cancel 


ASCII Code ESCF 
Hex Code 1B 46 
Dec Code 27 70 


Purpose Cancels emphasized character printing. 


Discussion The emphasized print reset command only resets the emphasized print character 
attribute. See Example for using ESC E combined with ESC F. 


Form Feed 


ASCII Code’ FF 
Hex Code OC 
Dec Code 12 


Purpose Prints the data in the buffer, advances the paper to the next top-of-form, 
and moves the logical printhead to the first character column. 


Discussion Forms length is set by using the operator panel or forms length control codes. 
This code cancels double wide (expanded) characters if set by the SO command. 


The Form Feed command will react differently when the VFU is active. 
Refer to Chapter 8 in this manual for further information. 
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Forms Length Set in Inches 


ASCII Code ESCCOn 
Hex Code 1B 43 00 7 
Dec Code 2767 0n 


Purpose Sets the length of forms (paper) in inches. 


where: n= whole numbers (hex value) from | to 24 to specify the 
number of inches on a page. (All larger values are ignored.) 


Discussion Upon receipt of this code, the current line becomes the first line of the 
form, and the forms length set becomes the current forms length. Vertical 
tab positions set below the bottom of the form are ignored; in addition, 
once a new forms length is set the bottom margin is set to zero. 


Line spacing changes do not affect the result of this command. If the forms 
length is set smaller than the line spacing, a form feed advances the paper 
position to the next top-of-form position. 


Forms length in inches can also be set at the operator panel via the Print 
Format menu (refer to Chapter 4 of the Setup Guide). However, this host 
control code overrides the operator panel setting. 
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Forms Length Set in Lines 


ASCII Code ESCCnhn 

Hex Code 1B 43 n 

Dec Code 2767 n 

Purpose Sets the length of a form (paper) in lines. 


where: n= 1 to 192 (1 to CO hex) to specify the number of lines per page at 
the current line spacing. 


Discussion The forms length is defined in inches as the quotient of » divided by the 
current lines per inch (Ipi) setting. Once the forms length has been set, 
subsequent line spacing changes do not affect the result of this command. 


If the forms length is set smaller than the line spacing, a form feed advances 
the paper position to the next top-of-form. 


If the forms length derived from the quotient of n lines divided by lines per 
inch is not an exact multiple of the printer dot resolution, the value is 
adjusted down until the forms length and dot resolution distance match. 


Forms length in lines can also be set at the operator panel via the Print 
Format menu (refer to Chapter 4 of the Setup Guide). However, this host 
control code overrides the operator panel setting. 
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Initialize Parameters 


ASCIT Code ESC [K nl 0 n2n3 n4n5 

Hex Code 1B 5B 4B nl 00 n2 n3 n4 n5 

Dec Code 2791 75 nl 00 n2 n3 n4 n5 
Purpose Sets the printer’s initial condition. 


Discussion This command causes the printer to reset and defines the configuration 
that will be loaded to the printer during the reset. Several variables must 
be specified to define the load configuration, as described below. 


WARNING: An ESC [K code can occur at any place in the datastream and is 


acted upon immediately. All numerical parameters are in the 00 to 


FF hex range unless stated otherwise. Only specified parameters are 


supported. Other values may be ignored or cause unpredictable 
results, and should be avoided. 


nt 


The value of n/ defines which of the following n bytes will be included in 


the command line, as shown in the table below: 


nl Function 
Hex Value 
l One byte follows (n2) 
3 Three bytes follow (n2, n3, and n4) 
4 Four bytes follow (n2, n3, n4, and n5) 


WARNING: — Specifying any value for n/ other than 1, 3, or 4 may cause 
unpredictable results, and should be avoided. 
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n2 


The 2—digit hexadecimal value for n2 defines the load configuration for the 
printer. The Proprinter III XL supports six hexadecimal values for this 
parameter: 00, 01, 04, 05, 254, and 255. The following table describes the 
different load configurations that will result with each value: 


Table 2—1. Load Configurations defined via ESC[K Command 


n2 Function 
Hex Value 


00, 01, 254 | The printer will load the power-p configuration that is 
stored in memory. Configuration changes that are defined by 
command bytes n4 and n5, if present, will override 
conflicting values stored in memory. 


04, 05, 255 | The printer will load the factory default configuration. 
Configuration parameters defined by command bytes n4 and 
n5, if present, will override conflicting factory default values. 


n3 


Parameter n3 is provided for compatibility with the Proprinter III XL printer 
control language standard. You may define any value for this parameter for 
use with the IBM 6400 printers. (For Proprinters, this bit must define the 
attached printer as either Proprinter III, value 03, or Proprinter III XL, hex 
value 16.) 
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Initialize Parameters (continued) 


n4and n5 


Parameter bytes n4 and n5 allow you to define several configuration 
parameters that will override conflicting factory default and NVRAM-based 


configuration values when the printer is reinitialized. Depending on the value 


that is defined for n2 (refer to Table 2—1), these values may also be saved to 
memory. 


NOTE: In addition to the formatting from bytes n4 and n5, this command 
sets the current line as top-of-form. It also clears vertical tabs and 


sets the horizontal tabs at every eight columns, starting at column 9. 


n4 Bit Function OFF (0) ON (1) 
7 Process this byte. Process Ignore 
6 Reserved Reserved Reserved 
5 N/A 
| Line Feed = LF LF + CR 
(add CR with each LF) 
3 Carriage Return = CR CR+LF 
(add LF with each CR) 
2 Set forms length 11” 12? 
Slashed zero Disable Enable 
0 Character set 1 (A) 2 (B) 


Function OFF (0) ON (1) 


Process this byte. Process Ignore 

Code page 437 850 
Unidirectional printing bidirectional unidirectional 
12 cpi compressed to 20 20 12 

n/a — —— 

Form feed at TOF Enable Ignore 

Print width 13.6 inch 8 inch 

Sheet feeder N/A N/A 
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Line Feed 


ASCII Code LF 
Hex Code AN 
Dec Code 10 


Purpose Prints the data in the buffer (if any) and advances the paper one line at 
the current line space setting. 


Discussion If configured for LF equals new line (LF = CR + LF), the logical print 
head is positioned at character column 1 of the new line. Otherwise, the 
logical print head does not move when configured for LF function only 
(LF = LF only). The LF function cancels double wide (expanded) 
characters if set by the SO command. 


Line feed can occur at any place in the datastream and is acted upon 
immediately. 
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Line Feed n/216 Inch (One Line Only) 


ASCIT Code ESCJn 

Hex Code IB 4An 

Dec Code 2774 n 

Purpose Advances the vertical character position 7/216 inch for one line only. 


where: n= 1 to 255 


Discussion The n/216—inch line feed control code is effective for one line only. All 
single—line—only print attributes are canceled. 


If the emulation is configured for LF equals newline (LF=CR+LF), the 
paper advances one line at the current line space setting and the logical 
print head is positioned at character column 1. 


The paper position moves only in multiples of the current dot row 
spacing. If the distance to move is other than a multiple of the current dot 
row spacing, the remainder is added to the next paper motion command. 


Small values of n may result in overlapping lines. Overlapping lines may 
also occur if print attributes such as Elongated (Double High), 
Superscript, or Subscript characters are used on the same line. Printing at 
different horizontal and vertical densities will not overlap. 


Example The following example illustrates n/216-inch line spacing. 


10 LPRINT "Control code ESC J 200 

20 LPRINT CHR$(27); "J"; CHRS(200); 

30 LPRINT "performs a 200/216 inch" 

40 LPRINT “line feed function for one line only. " 


Control code ESC J 200 


performs a 200/216 inch 
line feed function for one line only. 
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Line Spacing 1/8 Inch (8 Ipi) 


ASCII Code = ESC 0 


Hex Code 1B 30 


Dec Code 27 48 


Purpose Specifies continuous line spacing at 1/8-inch increments (8 lpi). 


Discussion When the 1/8-inch line spacing control code is received, all lines will be 
printed at 8 lpi until a new line spacing is selected or power is reset. 


Example The following example illustrates 1/8-inch line spacing. 
10 LPRINT “Control code ESC O sets" 
20 LPRINT CHRS(27); "0"; 
30 LPRINT “line spacing at" 
40 LPRINT "1/8 (8 lpi>d inch for all subsequent lines" 
YO LPRINT “until reset or another spacing is selected. " 


Control code ESC O sets 

line spacing at 

1/8 (8 Ipid inch for all subsequent lines 
until reset or another spacing is selected. 
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Line Spacing 7/72 Inch (10.3 Ipi) 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


ESC 1 
1B 31 
27 49 
Specifies the line spacing at 7/72-inch (10.3 Ipi) increments. 


When the 7/72—inch line spacing control code is received, all lines will 
be printed at the 7/72—inch line spacing until a new line spacing is 
selected or power is reset. The control code line spacing selection will 
override the operator panel line spacing setting, and the message display 
will reflect the line spacing as 10.3 lines per inch. 


Caution should be used when combining this control code with other print 
attributes such as Elongated (Double High), Superscript, or Subscript; 
overlapping lines may occur. 


The following example illustrates 7/72-inch line spacing. 


10 LPRINT "Control code ESC 1 sets" 

20 LPRINT CHRS$(27); "1"; 

3O LPRINT "line spacing at" 

40 LPRINT "7/72 inch for all subsequent lines" 

9O LPRINT "until reset or another spacing is selected. " 


Control code = 1 sets 


7798 iAck> P8re3 all nosey eny 


11 trese 


e 
or ano s selected. 
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Line Spacing n/72 Inch (Executes) 


ASCII Code ESC 2 

Hex Code 1B 32 

Dec Code 27 50 

Purpose ESC 2 sets line spacing to 6 Ipi or as set by ESC A. 


Discussion ESC 2 asserts n/72—inch line spacing as set by ESC A (page 2-47). If no 
distance has been set by ESC A, the distance is 1/6 inch. 


The control code line spacing selection will override the operator panel line 
spacing setting. 


Example The following example illustrates 1/6-inch line spacing and assumes that 
a distance has not been set by ESC A. 


160 LPRINT “Control code ESC 2 sets" 

20 LPRINT CHR#$(27);5 "2"; 

3O LPRINT "line spacing at" 

40 LPRINT "6& lpi for ali subsequent lines" 

YO LPRINT “until reset or another spacing is selected. " 


Control code ESC 2 sets 

line spacing at 

6 lpi for all subsequent lines 

until reset or another spacing is selected. 
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Line Spacing n/72 Inch (Storage) 


ASCII Code ESCAn 
Hex Code IB41n 


Dec Code 27 65 n 


Purpose Stores a line spacing of n/72-inch increments. 
where: n= 1 to 255 (all others are ignored) 
Discussion This control code stores a value for line spacing of n/72 inch. The ESC 2 


control code (described on page 2-46) executes the line spacing stored by the 
preceding ESC A, until a new line spacing is selected or power to the printer 

is reset. A control code line spacing overrides an operator panel line spacing 

setting. (The operator panel display shows line spacing in lines per inch.) 


Small values of 7 may result in overlapping lines. Overlapping lines may also 
occur if print attributes such as Elongated (Double High), Superscript, or 
Subscript characters are used on the same line. Common values of follow: 


Line Spacing 


24 3 Ipi 
18 4 lpi 
12 6 lpi 
9 8 lpi 
8 9 Ipi 
6 12 Ipi 
Example The following example illustrates 20/72-inch line spacing. 


10 LPRINT "Control code ESC A 20 sets" 

20 LPRINT CHRS(27); "A"; CHR#( 20); CHRS(27); "2"; 

3O LPRINT "line spacing at 20/72 inch" 

40 LPRINT “increments for all subsequent lines" 

YO LPRINT “until reset or another spacing is selected. " 


Control code ESC A 20 sets 
line spacing at 20/72 inch 


increments for all subsequent lines 


until reset or another spacing is selected. 
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Line Spacing n/216 Inch 


ASCII Code 


Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


ESC 3 n 
1B 33 n 
2751 n 
Specifies the line spacing at n/216—inch increments. 

where: n=1to 255 
When the n/216—inch line spacing control code is received, all line feeds 
following will be at n/216—inch line spacing until a new line spacing is 
selected or power is reset. The control code line spacing selection will 
override the control panel line spacing setting. 
The vertical character position moves only in multiples of the current dot 
row spacing. If the distance to move is other than a multiple of the 
current dot row spacing, the remainder is added to the next paper motion 
command. 
Caution should be used when combining this control code with other print 
attributes such as Elongated (Double High), Superscript, or Subscript; 
overlapping lines may occur. 
The following example illustrates n/216-inch line spacing. 


10 LPRINT "Control code ESC 3 50 sets" 

20 LPRINT CHR#(27); "3"; CHRE( 50); 

3O LPRINT "line spacing at 50/216 inch" 

40 LPRINT "increments for all subsequent lines" 

VO LPRINT "until reset or another spacing is selected. ” 


Control code ESC 3 50 sets 
line spacing at 50/216 inch 


increments for all subsequent lines 


until reset or another spacing is selected. 
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Margin, Bottom 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


ESC Nn 

1B 4En 

2778 n 

Sets the bottom margin. 


n defines the number of lines above the bottom of the form to set as the 
bottom margin. n has a range from | through 255. The actual margin in 
inches is the quotient of n divided by the current lines per inch (Ip). 


If a line feed command causes the active position to advance below the 
bottom margin, the paper advances to the top of the next form. If the bottom 
margin is set equal to or greater than the form length, printing is only 
allowed on the top line of each page. If the forms length is changed by the 
ESC C code (Forms Length sequence), the bottom margin is set to zero. 


The bottom margin setting can also be selected from the operator panel; 
however, the host control code will override the operator panel setting. 


Any vertical tabs set within the bottom margin zone will be ignored. 


Margin Cancel, Bottom 


ASCII Code 


Hex Code 
Dec Code 


Purpose 


ESC O 
1B 4F 
2779 


Resets the bottom margin to zero. 
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Margins, Horizontal 


ASCIT Code ESC Xnm 

Hex Code IB58nm 

Dec Code 27 88 

Purpose Sets left and right margins in character positions. 


where: n= left margin position 
m = right margin position 


Discussion The values of n and m must be in the range from 0 to 255. The margins are 
measured in character positions at the current characters per inch (cpi). 


The value set for 7 is the left margin, where n is the number of character 


positions from the left edge of the paper. The left margin in inches is the 
quotient of the value for n divided by the current cpi. Once the left 
margin is set, later changes in the cpi do not affect the margin setting. 


The value set for m is the right margin, where m is the number of 
character positions from the left edge of the paper. The right margin in 
inches is the quotient of the value for m divided by the current cpi. Once 
the right margin is set, later changes in the cpi do not affect the margin 
setting. 
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Overscoring 


ASCII Code ESC _n 
Hex Code IB 5Fn 


Dec Code 2795 n 


Purpose Enables or disables automatic overscoring of all characters. 


where: n may range from 0 to 255 — 
n= 00, 02, 04...disables automatic overscoring 
n= 01, 03, 05...enables (any odd value from hex 01 to hex FF) 


Discussion When automatic overscore is enabled, all characters, including spaces, 
are overscored. Full-height graphics characters are not overscored. 
(Full-height characters are in the upper ASCII character set for code 
pages 437 and 850, in positions 176—233, or 244.) 


Example The following sample program illustrates automatic overscoring and 


overscoring reset. 


10 LPRINT 
2O LPRINT 
30 LPRINT 
40 LPRINT 
00 LPRINT 
50 LPRINT 


"Control code ESC _ i" 
CHR$(27); " "; CHRS(1); 

"enables automatic overscoring. " 
"Gontrol code ESC _ Oo" 
CHR$(27);"_ "; CHR#(O); 

“disables automatic overscoring. 


Control code ESC 1 
enadles automatic overscoring. 


Control code ESt @ 


disables automatic overscoring. 
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Print All Characters 


ASCII Code ESC \nl n2 
Hex Code 1B 5C nl n2 
Dec Code 2792 nil n2 


Purpose Prints the characters assigned to code points as characters, rather than 
interpreting the code values as commands. 


where: n1 + 256n2 defines the number of data bytes to follow. 


Discussion The number of data bytes specified by n/ + 256n2 will print as text. 
Valid numerical parameters are in the range hex 00 to hex FF. Data 
values that do not correspond to standard ASCII codes will print as 
spaces. 


Print Next Character 


ASCII Code ESC 4n 
Hex Code IB 5En 
Dec Code 2794 n 


Purpose Prints the graphic character assigned to n, rather than interpreting the 
code value as a command. 


Discussion This command may appear anywhere in the data stream, and will be 
acted upon immediately. Valid numerical parameters are in the range hex 
00 to hex FF. 
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Print Mode 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


ESC In 
1B 49n 
2773 n 
Selects a print mode. 


This control code selects a print mode from among the following choices: 


n Hex Function 
X0 DP 
X1 Draft 12 CPI 
X2 NLQ Sans Serif 
X3 NLQ Serif 
x4 DP 
X5 Draft 12 CPI 
X6 NLQ Sans Serif 
X7 NLQ Serif 
XB NLQ Serif-Italic—Proportional 
XF NLQ Serif-Italic 


There are several duplicate Hex values that select the same print quality. 
These are provided for compatibility with the Proprinter III XL standard. 


IBM 6400 printers print at 17.16 cpi when NLQ (Serif or Sans Serif) is 
combined with Condensed (SI) and 12 CPI (ESC :). The IBM Proprinter prints 
at 20 cp1 when any NLQ is combined with Condensed and 12 CPI. (See 

Table 2-3 on page 2-6.) 


IBM 6400 printers can print a combination of NLQ (Serif or Sans Serif) and 
several additional print attributes (such as compressed, emphasized, and 
super/subscript). However, the IBM Proprinter prints only a subset of these 
attributes when the same control codes are combined (see Table 2—3 on 
page 2-6). 


WARNING: __ If you specify any value other than the ones shown in the table, 


unpredictable results may occur. 
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Print Quality 


ASCII Code ESC xn 

Hex Code IB 78 n 

Dec Code 27 120 n 

Purpose This code selects a print quality. 


where: n= hex 0 or hex 30 selects DP print quality 
n= hex 1 or hex 31 selects NLQ Serif print quality 
n = hex 2 or hex 32 selects Draft print quality 
n= hex 3 or hex 33 selects OCR A print quality 
n= hex 4 or hex 34 selects OCR B print quality 


Comment Print qualities selected with this command override operator panel 
selections. Selecting an OCR print quality overrides any character 
attributes already set, such as condensed, double-wide, etc., and forces 
10 cpi. Character attributes set when OCR is selected will be ignored. 


NOTE: Some print attributes (such as condensed, double-wide, etc.) may 
not return to their previous setting when changing from OCR-A or 
OCR-B back to another Print Quality. For guaranteed results, all 
print attributes should be set after the Print Quality is selected. 


+ IBM 6400 printers print at 17.16 cpi when NLQ Serif is combined with 
Condensed (SI) and 12 CPI (ESC :). The IBM Proprinter prints at 20 cp1 
or 12 cpi with the same combination, depending on the IBM Proprinter’s 
panel settings (see Table 2—3 on page 2-6.) 


+ IBM 6400 printers can print a combination of NLQ Serif and several 
additional print attributes (such as compressed, emphasized, and 
super/subscript). However, the IBM Proprinter prints only a subset of 
these attributes when the same control codes are combined (see 
Table 2-3 on page 2-6). 
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Proportional Spacing 


ASCII Code ESC Pa 

Hex Code IB 50n 

Dec Code 27 80 n 

Purpose Enables/disables proportional spacing of characters. 


where: n may range from 0 to 255 — 
n= 1,3, 5...(any odd value) enables proportional spacing 
n= 0, 2, 4...(any even value) disables proportional spacing 


Comment This command is ignored when a non-proportional font is used. 


+ IBM 6400 printers print proportional spacing and NLQ Serif when this control 
code and the ESC I control code for NLQ Serif are combined. The IBM 
Proprinter prints proportional spacing and NLQ Sans Serif (instead of NLQ 
Serif). (See Table 2—3 for further information. ) 


+ The IBM 6400 and IBM Proprinter, print on/y proportional spacing, when the 
following control codes are combined: 


¢ Proportional spacing and 12 CPI will print as proportional spacing only. 


¢ Proportional spacing and Condensed will print as proportional spacing 
only, 
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Select Attributes 


ASCII Code ESC [ @n/l000n2 n3 
Hex Code 1B 5B 40 n/ 00 0n2 n3 
Dec Code 2791 64n17 000 n2 n3 


Purpose Selects double high and double wide attributes, and single or double high 


line spacing. 


Discussion Parameter n/ selects the attributes from 12 and n3, as follows: 
ni : 
Funct 
Hex Value preerer 
03 Set character height and line feed settings 
according to the value of n2. (If n/ = 03, there 
is no n3. 
04 Set character height, line feed, and character 


settings according to the values of n2 and n3. 


Parameter n2 defines the height attributes, as follows: 


n2 


Hex Value Function 
No change 
O1 Set single line height characters 
02 Set double height characters 
10 Set single line spacing 
1] Set single height characters and single line spacing 
12 Set double high characters and single line spacing 
20 Set double line spacing 
21 Set single height characters and double line spacing 
o19 Set double high characters and double line spacing 
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Select Attributes (continued) 


Parameter v3 defines the width attributes, as follows: 


n3 
Hex Value 


Function 


No change 
01 
02 


Set single wide characters 
Set double wide characters 


An ESC [ @ code can occur at any place in the datastream and is acted upon 
immediately. 


All numerical parameters are in the 00 to FF hex range unless stated 
otherwise. 


+ IBM 6400 printers can combine printing double—high with Draft, 12 CPI, or 
NLQ Serif. The IBM Proprinter has unexpected results when the same 


combinations of attributes are printed. (see Table 2—3 on page 2-6). 


+ For the IBM 6400, and Proprinter, only one of two control codes takes effect 
when the double—high control code is combined, as follows: 


¢ Double—high characters combined with Super/Subscript (ESC S 7) or 
Condensed (SI) will print as double—high onl. 
¢ Double—high characters combined with All Points—Addressable 


Graphics (ESC K, ESC L, ESC Y, ESC Z) will print as 
All Points—Addressable Graphics only.. 


+ The IBM 6400 prints both double-wide and NLQ Serif when this control code 
(n3=02) and the control code for NLQ Serif (ESC I) are combined. The IBM 
Proprinter prints double-wide and NLQ Sans Serif if control codes for 
double-wide and NLQ Serif are combined. (See Table 2—3 for further 
information. ) 
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Superscript/Subscript Printing 


ASCII Code ESCSzx 

Hex Code IB 53 n 

Dec Code 27 83 n 

Purpose Selects superscript or subscript printing. 


where: n may range from 0 to 255 — 
n= 01, 03, 05 (any odd value), selects subscript printing. 
n= 00, 02, 04 (any even value), selects superscript printing. 


Discussion When the super/subscript command is received, all characters will be 
superscript or subscript until reset by the super/subscript reset command or 
printer reset. Super/subscript print modes are not available for the double 
high attribute. 


NOTE: Superscript and subscript characters print at the same size as the 
current font, shifted up or down relative to the print line. 


+ IBM 6400 printers allow you to combine super/subscript printing with NLQ 
(Serif/Sans Serif), bold, or 12—high characters; the IBM Proprinter does not print 
these combinations (see Table 2—3 on page 2-6). 


Superscript and subscript printing will not occur if this control code is 
combined with double—-high (ESC[@, n2 = 2,12,22). 


Example The following sample program illustrates superscript/subscript printing. 
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10 LPRINT “Control Code ESC S$ O selects": 

20 LPRINT CHR#$(273; "8S"; CHR#(0); ° SUPERSCRIPT": CHR#(273; "T" 
3G LPRINT "A"; CHRS(27); "S"; CHRECO); "2"; CHRE(27);5 "TT"; 

40 LPRINT "4B"; CHR$(27); "S"; CHRE(O); "2"; CHRS (A795 "TT": 

VO LPRINT "=C";) CHRS(27);: “"S"i CHRECO); "2"; 

60 LPRINT CHR#(27);: "T" 

7O LPRINT "Control Code ESC S 1 selects"; 

8O LPRINT CHR$(27); "S"i CHR#E(1); " GUBSCRIPT"'; CHRS(27); "T" 
90 LPRINT "Si"; CHR#$(275;5 "SS"; CHR#(1)5 "HEX"; CHRE(2735 "TT"; 
100 LPRINT “: 49 "; CHRS$(27); "S"; CHRS(1); "DEC"; 

110 LPRINT CHR#(27); "T" 

120 LPRINT "Control Code ESC T cancels" 

130 LPRINT “superscript/subscript printing. " 


Control Code ESC S$ 0 selects SUPERSCRIPT 
A2+pe=ce 
Control Code ESC 5 1 selects supscript 


Slyex 49 pEcC 
Control Code ESC T cancels 


superscript/subscript printing. 


Superscript/Subscript Printing, Cancel 


ASCII Code ESC T 
Hex Code 1B 54 
Dec Code 27 84 


Purpose Cancels superscript and subscript printing (as set by ESC S). This code 
can occur at any place in the datastream and is acted upon immediately. 
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Set Top-of-Form 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


ESC 4 
1B 34 
212 


Sets the current paper position as the top-of-form. 


Tab, Horizontal 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


2-60 


HT 

09 

09 

Moves the logical printhead right to the next horizontal tab stop. 


Power-on default horizontal tabs are set at every eighth character starting at 
position 9 (9, 17, 25 ...). If there are no horizontal tabs set or the logical 
printhead is located at the last character column, the code is ignored and no 
movement occurs. 


If double-wide, double-high attributes are enabled, single-wide character 
spacing is used. 


Horizontal tabs are stored as a relative position; therefore, character pitch 
changes will change horizontal tab positions. Refer to the ESC D control 
code description (page 2-61) to set new tab positions. 
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Tab Set/Clear, Horizontal 


ASCII Co 
Hex Code 
Dec Code 


Purpose 


de 


Discussion 


Example 


ESC Dal n2...nk 0 
1B 44 nl n2...nk 00 
27 68 ni n2...nk 00 
Sets up to 28 horizontal tab positions. 


nI,n2, up to nk denote character column positions for tab stops (at the 
current character pitch), where n/ and n2 represent the first two tab stops 
and nk is the final tab stop. You may specify from 1 up to 28 tab stops (all 
parameters after 28 are ignored). The leftmost character column position is 
1. The value for each tab stop can range from 1 through 255, inclusive, and 
all tabs must be specified in ascending order. Any out-of-order symbols are 


ignored, though the remainder of the sequence is processed. 


If you are defining a sequence of tabs, terminate the string with a 00H (not 
an ESC D 00H). If you want every column to be set with a horizontal tab, 
use ESC D OOH. If only one tab position is set and it is beyond the right 
margin, then every column is also set as a horizontal tab. 


Any change in character pitch within a line changes the tab positions for 
the entire line. All control codes that define horizontal distance expressed 
in units of characters are stored internally in character columns. 


The following example illustrates horizontal tab setting and accessing. 


LPRINT “Control code” 

LPRINT “ESC D CHRE(4); CHRE( 10); CHR#E(O)" 
LPRINT "sets tab stops at columns 4 and 16." 
LPRINT control code HT" 

LPRINT “accesses the tab stons a2 
LPRINT CHR#(27)0; "BD"; CHRE( 4); CHRS 
LPRINT ee 


= 
( 


LPRINT "column 4" 
O LPRINT CHR $19); ee 


100 LPRINT "column 


Control code 


ESC 


D CHRE(4); CHR$(10); CHRE(0O) 


sets tab stops at columns 4 and 10. 
Control code 
aceesses the tab stops as follows: 


column 4 
column 10 
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Tab, Vertical 


ASCH Code VT 
Hex Code OB 


Dec Code 11 


Purpose Prints the data in the buffer and advances the paper to the next vertical 
tab position. 


Discussion In the Proprinter II] XL emulation, vertical tab positions are set by control code 
ESC B and executed by control code VT. In this mode, if vertical tabs are 
loaded, the paper position moves to the next vertical tab position. 


If a vertical tab format is not defined, the paper position is advanced to the 
next line at the current line spacing. If a vertical tab format is defined but no 


vertical tab positions are set between the current print position and the end of 
the form, the paper position is advanced to the top of the next form. The VT 
code resets all single line print attributes. More information on vertical tabs is 
provided in Chapter 8. 


If configured for LF = CR + LF (LF equals new line), the character position 
indicator is positioned at character column 1 of the new line. Otherwise, the 
character position indicator does not move. 
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Tab Set/Clear, Vertical 


ASCII Code ESCBa!l n2... nk 0 
Hex Code 1B 42 nl n2 nk 00 


Dec Code 27 66 nil n2 nk 00 


Purpose Sets or clears vertical tab positions. 
Discussion The physical position on the paper is defined by n and the current line spacing. 
where: n = vertical tab setting (in lines), and 4 = number of tabs possible. 


The value of n can be defined in the range of 1 to 255, inclusive, while k 
is defined in the range of 1 to 64. Any value for & over 64 is ignored. 
Subsequent line spacing changes affect the tab position. If the value of n 
exceeds the forms length, that tab position is ignored. 


Vertical tab positions are set by the command ESC B and executed by the 
command VT. The tab positions must be in ascending order, or the emulation 
ignores the out-of-order symbols. If the ESC B command is followed 
immediately by OOH, the vertical tab positions are cleared. 


Example The following sample program illustrates Vertical Tab Setting. To run the 
sample, set your printer at top-of-form. 


10 LPRINT "Line one ~ The control code” 


2O LPRINT "ESC G8 5 10 0 sets a vertical tab at Line 5 and at line 190. ' 


3O LPRINT CHR$(27); "BB"; CHRE (3); CHRS CLO I; CHR (O02, 

4Q LPRINT “Control code VT moves paper to the next vertical tab." 
29 LPRINT CHR#(1i13 

60 LPRINT "Control code VT moves paper to the next vertical tab." 
70 LPRINT CHR#(113; 

BO LPRINT "This is line ten. * 


Line one ~- The contral cade 
ESC B5 10 0 sets a& vertical tab at line 35 and at line 10. 
Control code VT moves paper tao the next vertical teb. 


Control code VT moves paper to the next verticai tab. 


This is line ten. 
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Tabs, Clear All (Return to default) 


ASCIT Code ESCR 
Hex Code 1B 52 
Dec Code ZT S2 


Purpose Clears all horizontal and vertical tab stops. 


Discussion When ESC R is invoked, horizontal tab stops reinitialize to every eight 
columns, starting at column 9 (9, 17, 25,...). In addition, the vertical tabs 
are cleared. 
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Underline 


ASCII Code ESC -n 

Hex Code 1B 2Dn 

Dec Code 2745 n 

Purpose Enables or disables automatic underlining of all characters. 


Discussion When automatic underline is enabled, all characters, including spaces, 
are underlined until disabled. 


where: n may range from 0 to 255 — 
n= 01, 03, 05 ... (any odd value) selects underlining. 
n= 00, 02, 04 ... (any even value) cancels underlining. 


+ The IBM 6400 and Proprinter print on/y 12—High characters when this control 
code is combined with 12—High characters. See Table 2—3 on page 2-6. 
(12—high characters are characters in the upper ASCII character set for code 
pages 437 and 850, in positions 176—233, or 244). 


Example The following sample program illustrates automatic underlining and 
underlining reset. 


10 LPRINT "Control code ESC -1" 
20 LPRINT CHRE(27); "—"; CHRE(1); 
3O LPRINT "enables automatic underlining. " 
40 LPRINT "Control code ESC -O" 
YO LPRINT CHRS(27); "—"; CHR#(0O); 
60 LPRINT “disables automatic underlining. " 


Control code ESC -1 


enables automatic underlining. 
Control code ESC -0O 


disables automatic underlining. 
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Unidirectional Printing 


ASCII Code ESC Un 
Hex Code 1B 55n 


Dec Code 27 85 n 


Purpose Sets or cancels unidirectional printing. 
Discussion This code sets or cancels unidirectional printing, as follows: 
where: n may range from 0 to 255 — 


n= 01, 03, 05 ... (any odd value) selects unidirectional text printing. 
n= 00, 02, 04 ... (any even value) cancels unidirectional text printing. 
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Epson FX—1050 Emulation 


Overview 


This chapter describes the Epson FX—1050 emulation host control codes that 
are supported for the IBM 6400 ASCII printers. Emulation refers to the ability 
of a printer to execute the commands of a particular printer control language. 


A printer control language is the coding system used to convey, manipulate, 
and print data. Carriage Return, print quality, character attributes such as bold 
and underline, margins, and tabs are typical functions selected by printer 
control language codes. In this manual, the terms emulation, printer protocol, 
and printer control language are synonymous. 


In Epson emulation mode, the 6400 can print files coded for the Epson 
printer control language. To select the Epson emulation mode as the active 
printer configuration, refer to the description of the ASCII Emulation 
Selection option in Chapter 4 of the JBM 6400 Line Matrix Printer Setup 
Guide (PN S246—-0116). 


The Epson emulation provides many configurable parameters. The default 
parameter values for this emulation are shown in Table 3—1. You can modify 
these parameter values in two ways: 


¢- The Epson host control codes. An extensive set of Epson control code 
commands can be sent to the printer from an attached host computer via 
the host data stream. Most of this chapter is devoted to describing the 
Epson control code commands. 


¢- The printer configuration menus. You can modify a subset of the 
Epson emulation parameters using the operator panel switches and LCD 
display, as described in the Setup Guide. 


Control codes sent from a host system generally override previous settings that 
result from the configuration menus. However, any configuration settings from 
host control codes will be gone once the printer is powered off (or reset to the 
default values), unless you have saved them to NVRAM using the 
configuration menus. The Setup Guide describes the Save Custom Sets option 
for saving changes to NVRAM. 


The emulation’s response to several of the control codes depends on the 
configuration. For example, upon receipt of the carriage return control code, 
the emulation will either perform a carriage return function only, or a 
carriage return and line feed, based on the configuration for the CR function. 
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Default Values and States 


Your printer’s onboard memory stores a set of typical operating states and 


conditions for the Epson emulation. When you power on the printer and select 


this emulation, the factory settings in Table 3—1 are automatically invoked. 


Table 3—1. Epson Emulation Default Settings 


Characteristic 


Default Setting 


Character Set 


Epson Print Language 
Define CR Code 
Auto Line Feed 
Define LF Code 
Printer Select 

20 CPI Condensed 


Epson FX—1050 Emulation 


Epson Set 


ASCII (USA) 
CR=CR 
Enable 

LF = LF 
Disable 
Enable 


3—3 


Table 3—2 lists several additional default settings for parameters that are 


provided by the Print Format menus (described in Chapter 4 of the Setup 


Guide). Many of the settings shown in Table 3—2 can be overridden by Epson 


FX—1050 host control codes for the same parameter. 


Characteristic 


Table 3—2. Print Format Default Settings 


Default Setting 


CPI 


LPI 
Forms Width 


Forms Length 


Print Quality 


Proportional Spacing 


Italic Print 
Slashed Zero 
Left Margin 
Right Margin 
Bottom Margin 


Perforation Skip 


3-4 


10.0 
6.0 


Inches, 13.6 inches 
MM 345.4 mm 


Char. 136 characters 


Inches 11.0 inches 
Millimeters 279 mm 
Lines 66 lines 


DP Quality 
Disable 
Disable 
Disable 

0 columns 
0 columns 
0 lines 


Disable 
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Epson Emulation Exceptions and Differences 


Because of mechanical differences between your printer(s) (line matrix 
printers) and Epson printers (moving printhead serial matrix printers), some 
Epson features are approximated or not supported. 


¢« Epson codes that produce different behavior in your printer are indicated 
by a “dagger” (+) in the Control Code Index and code section. 


¢« The Epson emulation supports the following fonts: DP, NLQ Serif and 
Sans Serif, Draft with 10 cpi, 12 cpi and 15 cpi in either condensed or 
normal widths, and OCR A and OCR B in 10 cpi. Condensed printing at 
10 cpi in DP quality maps to 17.1 cpi. Character pitches other than 10 
DP cpi map to 20 cpi in DP and 17.1 cpi in NLQ. 


¢- Epson bit-image graphics are supported, including all plotter and CRT 
densities. 


¢« Many character sets are available, including IBM—PC Graphics (IBM 
Code Page 0437) and Epson. You can configure the zero character to 
contain a slash or no slash. 


¢« The Double Wide print control codes (ESC W, SO) double character 
width, but not inter—-character spacing, unlike the Epson FX—1050. The 
formulas for total character spacing are as follows: 


Epson FX—1050 2 (char + 1 dot + space) 
6400 Epson Emulation 2 (char + 1 dot) + space 


¢ The Condensed Print (SI) control code condenses character width but 
not inter-character spacing, unlike the Epson FX—1050 which condenses 
both character width and spacing. 


¢ If one or more Backspace control codes follow directly after a Bit Image 
Graphics command (ESC K, ESC L, ESC Y, or ESC Z), the 6400 
printers will backspace into the graphic pattern, the number of dots 
depending on the current cpi setting. For an Epson FX—1050 printer, one 
Backspace will send the logical printhead directly to the beginning of 
the graphics pattern. 


¢ When backspacing over proportionally spaced characters, Epson 
printers move back the width of each proportional character; this 
emulation moves back based on the current cpi setting, as if 
proportional spacing is disabled. 
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Epson Character Sets 


Epson printers use five character sets. The IBM Graphics code page 437, IBM 
PC Multilingual code page 0850, OCR A, and OCR B character sets may be 
selected from the configuration menus. In addition, there is a unique Epson 
character set. The Epson character set (shown in Figure 3—1) is basically the 
ASCII character set with the upper, non—ASCII set defined as italics, and the 
usually unprintable codes designated as international characters. 


Hex} OP 1} 273 [475 [e¢ [7/8 [> [APB LC [DIE] F 
als [sp[o l@/[repl<: [lp Tals Tse[ol@ler] © Ip 


€ 


Oo Oo SN HDR MN BP WH NO 
© QQ Bs Sh > 
® Co N WBA FH HR GC WN 


Se = Ce Oi 
—-—™ NS eS yannrwxhyp 


> -— WANK RK BSH CHNHRLO 
ty. &: 
Soy 


OZE TASK HF TOBE 
Os 


OSreo RSS Oe Ob Ow 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
EK 
F 


Figure 3—1. Epson Character Set 


The international characters in 00O—1F and 80—9F appear when you invoke control 
code “ESC I 1”. You may use the Epson configuration menus described in 
Chapter 4 of the Setup Guide (or the “ESC R” control code) to select an 
international character set. Appendix E provides print samples for each character 
set, shown in NLQ and Draft print modes. A table on page 3—9 provides 

detailed notes on print mode support for each character set. 


Normally, these characters are either blank or control codes. The implementation 
is that the control codes hide the non—italic international characters, even in hex 
00 through 1F, and DEL. DEL conceals the nontalic slashed zero. 
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Configuring the Epson FX—1050 Emulation with Control Codes 


The remainder of this chapter describes the Epson printer control language 
codes that may be sent from a host computer attached to the printer, in order 
to invoke and configure numerous Epson emulation functions. 


Format for Control Code Descriptions 


Name 


ASCII Code 


Hex Code 
Dec Code 
Expression 
Purpose 


Discussion 


Example 


+ (“dagger”) 


The following information is listed for each control code (where applicable): 


The title or function of the command. 


The ASCII mnemonic for the command is shown for the IBM 6400 
ASCII printers, and the Epson FX protocol. Command sequences are in 
7-bit (ASCI) form. 


The code or command sequence in hexadecimal numbers. 
The code or command sequence in decimal numbers. 

The control codes used in the BASIC programming language. 
The function(s) of the control code. 


A discussion of the uses of the code or command sequence, including a 
description of exceptions or limitations to normal use. 


A sample written in BASIC programming language is provided when it 


is possible to illustrate the effect of a control code or if a specific syntax 
is required. The programs in this chapter were run on an IBM Personal 
Computer using Microsoft** GW-BASIC** version 3.22. 


This symbol means the code produces non—Epson behavior in your printer. 


IMPORTANT 


All print samples in this chapter were run on an impact printer that has 
a dot resolution of 1/60—inch horizontally and 1/72—inch vertically. 


WARNING: __ If you specify any parameters for a control code other than the ones that 


are defined in the control code description, unpredictable results may 
occur. 


Epson FX—1050 Emulation 3—7 


Escape Sequences 


An Epson control code consisting of more than one character is called an 


escape sequence because the first character in the sequence is always the 
ASCII ESCape character. ESC alerts the printer that a special function 
command—-not printable characters—follows. 


The format for an Epson escape sequence is: 


(ESC)(parameter 1)(parameter 2)...(parameter n) 


For example, to select emphasized (offset) print, send the ESC character 
immediately followed by the E character (do not add a space character): 


ASCII ESCE Hex: 1B 45 BASIC: CHR$(27);“E”; 


NOTE: Ina BASIC program ESC sequences must end with a semicolon (;) 


or with text following the escape sequence. A paper motion 


command directly following an escape sequence may result in 
unwanted paper movement. 


Set and Reset Codes 


Set and reset are another way of saying turn on and turn off, select and 
deselect, or enable and disable. 


Some printer features are set and reset with an escape sequence and the 
numbers | or 0. In such cases you can represent | and 0 as hexadecimal 
codes 01 and 00, or as the ASCII codes for the numerals | and 0 
(hexadecimal 31 and 30). 


NUL Code 


NUL (Hex 00) is ignored by the printer and can be used as a fill character; 
however, it can not be used to add blank spaces since it is not a space 
character. NUL can also be used as a parameter terminator for the Set 
Horizontal Tabs (page 3—35) or Set Vertical Tabs multibyte control code 
(page 3-66). 


NOTE: Hex ‘80‘ in the 0437 PC Character Set and Hex ‘7F‘ in the 0850 PC 
Character Set are treated as a NUL; however, these two controls can not be 


used as parameter terminators. 
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Print Modes Supported for Character Sets 


Following is a summary of which print modes are supported for the Epson 
FX-1050 emulation character sets. Additional information about character set 
support is provided under the heading “‘Notes.” The code pages for the 
character sets listed in Table 3—3 are shown in Appendix E, in Draft mode 
and NLQ mode. 


NOTE: The print mode support for the languages shown in Table 3—3 
(Epson Set ASCII and following) is the same for the Epson 
expanded character sets and the Epson 0437 PC character sets. 


Table 3—3. Character Set Print Mode Support 


Character Set 

0437 PC Character Set 
0850 PC Multilingual 
OCR—A / OCR-B 
Epson Set ASCII (USA) 


4 
4 
N/A 


a 
cn 


N/A OCR is 10 cpi only 


Epson Set French 
Epson Set German 
Epson Set English (UK) 
Epson Set Danish I 
Epson Set Swedish 


Epson Set Italian 
Epson Set Spanish I 


Epson Set Japanese 


Epson Set Norwegian 


Epson Set Danish II 


Epson Set Spanish II 


Epson Set Latin American | 
Epson Set French Canadian 
Epson Set Latin American II 
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The Control Codes 


The following index lists the control codes by function, ASCII mnemonic, 
and page number. Some control code functions can also be selected at the 
operator panel. 


+ = Produces non—Epson behavior in your printer. 


FUNCTION ASCII CODE PAGE 


Vertical Motion and Print Execution 


Line Feed LF 3-37 
Carriage Return CR 3—15 
Line Feed n/216 Inch ESC J 3-38 
Form Feed FF 3-29 
+ Set Form Length by Lines Eo © 3-57 
Set Form Length in Inches ESC C0 3-58 
Skip Over Perforation ESCN 3-60 
Skip Over Perforation, Cancel ESC O 3-60 
Vertical Tab, Execute VT 3-65 
Vertical Tab Set/Clear ESC B 3-66 
Select Vertical Tab Channel ESC / 3-54 
Set Vertical Tabs in Channels ESC b 3-59 
Line Spacing 1/6 Inch (6 Ipi) ESC 2 3-39 
Line Spacing 1/8 Inch (8 Ipi) ESC 0 340 
Line Spacing 7/72 Inch ESC 1 3-41 
Line Spacing n/216 Inch ESC 3 3-42 
+ Line Spacing n/72 Inch ESCA 3-43 
+ Disable Paper Out Detection ESC 8 3-47 
+ Enable Paper Out Detection ESC 9 3-47 


Horizontal Motion 


Carriage Return CR 3—15 
+ Backspace BS 3—13 
Horizontal Tab Execute HT 3—34 
Horizontal Tab Set/Release ESC D 3-35 
Set Absolute Horizontal Print Position in 1/60” ESC $ 3-54 
Set Relative Horizontal Print Position in 1/120” ESC \ 3-55 
Set Intercharacter Spacing in 1/120” ESC SP 355 
Character Pitch 12 cpi ESC M 3-16 
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FUNCTION 


Horizontal Motion (continued) 


Character Pitch 10 cpi 

Set Margin (Left) 

Set Margin (Right) 

Proportional Spacing, Select/Deselect 


Emphasis 


Cancel Emphasized (Offset) Print 
Cancel Italic Printing 
Cancel Superscript or Subscript Printing 
+ Condensed Print 
Condensed Print Reset 
+ Double High Print, Set/Reset 
Double Strike 
Double Strike, Cancel 
+ Double Wide Print 
+ Double Wide Print (1 Line) 
Double Wide Print (1 Line), Cancel 
Emphasized (Offset) Print 
Select Italic Printing 
+ Select Superscript Printing 
Underline 


Print Quality Control 


Master Print Select 

Select User—Defined Font 
Define a Download Character 
Remove Downloaded Characters 
Character Pitch 15 cpi 

Select Serif or Sans Serif Font 
Select Print Quality 


ee 


+ = Produces non—Epson behavior in your printer. 


Epson FX—1050 Emulation 


ASCIl CODE 


ESC P 
ESC I 

ESC Q 
ESC p 


ESC F 
ESC 5 
ESC T 


SI (or ESC SI) 


DC2 

ESC w 
ESC G 
ESC H 
ESC W 


SO (or ESC SO) 


DC4 
ESC E 
ESC 4 


ESC S 0 


ESC — 


ESC! 
ESC % 
ESC & 
ESC: 
ESC g 
ESC k 
ESC x 


PAGE 


3—56 
3—56 


3-19 
320 
3—22 
323 
3—23 
3—24 
3-25 


3-11 


FUNCTION 


Character Set Manipulation 


Make 80—9F Hex Printable 

Make 80—9F Control Codes 

Enable Printing of Hex Codes 00—1F and 80—9F 
Set International Character Set 

Select Italic Character Set 


Data Manipulation 


Cancel Line 
Delete Character 
Pass Bit 7 from Host 
+ Clear Bit 7 of Incoming Data Bytes to 0 
Set Bit 7 of Incoming Data Bytes to 1 


Graphics 


+ Select Graphics Mode 
Reassign Graphics Mode 
Select 9—Pin Graphics Mode 
Single Density Bit-mage Graphics 
Double Density Bit-image Graphics 
Double Density with No Adjacent Dots 
Quadruple Density Graphics 


Miscellaneous Printer Control 


Initialize Printer 
Printer Select 
Printer Deselect 
Unidirectional Printing, | Line 
Unidirectional Printing, Set/Reset 
+ Turn Half-Speed Mode On or Off 
Bell (Printer beeps 200 ms) 
+ Cut-Sheet/Paper Feed Control 


+ = Produces non—Epson behavior in your printer. 
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ASCIl CODE 


ESC 6 
ESC 7 
ESC I 
ESC R 
ESC tn 


CAN 
DEL 
ESC # 
ESC = 
ESC > 


ESC * 
ESC ? 
ESC” 
ESC K 
ESC L 
ESC Y 
ESC Z 


ESC @ 
DCl 
DC3 
ESC < 
ESC U 
ESC s 
BEL 


ESC EM 
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Backspace 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


BS 
08 
08 


Moves the logical print head to the left one character space toward the 
first character column. 


Assures that the previous printable characters will be printed, then moves 
the logical print head one character space to the left at the current pitch 
setting (which includes double wide and ESC SP). If the logical print 
head bumps into the left margin, it stops. 


When backspacing over proportionally spaced characters, Epson printers 
move back the width of each proportional character; this emulation moves 


back based on the current cpi setting, as if proportional spacing is disabled. 


If one or more Backspace control codes follow directly after a Bit Image 
Graphics command (ESC K, ESC L, ESC Y, or ESC Z), the 6400 
printers will backspace into the graphic pattern, the number of dots 
depending on the current cpi setting. For an Epson FX—1050 printer, one 
Backspace will send the logical printhead directly to the beginning of the 
graphics pattern. 


Print and backspace two character positions. 


10 LPRINT "TTTTT": 
20 LPRINT CHR#(8); CHR#(8); 
30 LPRINT "==" 


TIT#E 
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Bell 


ASCII Code BEL 

Hex Code 07 

Dec Code 07 

Purpose Sounds the printer’s buzzer/beeper. 


Discussion The BEL function will sound the buzzer/beeper for 0.2 seconds upon 
receipt of this command. 


Cancel Line 


ASCII Code CAN 

Hex Code 18 

Dec Code 24 

Purpose Clears all unprinted data from a line, but does not affect control codes. 


Discussion You can use this control code to delete a line, but do so with caution to 
avoid possible misprinting. This control code cancels the double wide 
attribute set by SO. No other print attributes are affected. The logical 
print head goes to the print position it had after the last CR or paper 
motion command. 
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Carriage Return 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


CR 
OD 
13 


Prints the data in the buffer, then returns the logical print head to the left 
margin. 


Subsequent data are emphasized. A line feed will be appended if the 
printer is configured from the operator panel for CR = CR + LF. When 
CR = CR + LE, this code cancels all one—line—only emphasis and font 
controls: double—wide from SO and ESC SO, and unidirectional printing 
from ESC <. 


Character Pitch 10 CPI 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


ESC P 

1B 50 

27 80 

Sets character pitch to 10 characters per inch (cpi). 


This command is normally used to cancel 12 cpi. 
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Character Pitch 12 CPI 


ASCII Code ESCM 

Hex Code 1B 4D 

Dec Code 2777 

Purpose Sets character pitch to 12 characters per inch (cpi). 


Discussion This command is available in all print modes except OCR A and OCR B. 


Character Pitch 15 CPI 


ASCII Code ESC g 
Hex Code 1B 67 
Dec Code 27 103 
Purpose Sets character pitch to 15 characters per inch (cpi). 


+ Discussion This command is not defined in Epson FX printers. It is included in this 
emulation for compatibility with the Okidata KX-P1180 printer. This 
command is available in all print modes except OCR A and OCR B. 
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Character Set Select: International Languages 


ASCII Code ESCRy»u 
Hex Code 1B 52n 
Dec Code 27 82 n 


Purpose Specifies a language overlay that prints the characters shown in 
Table 34 when the specified code is invoked. 


Appendix E provides print samples for each character set, shown in NLQ 


and Draft print modes. A table on page 3—9 provides detailed notes on 
print mode support for each character set. 


where n = hex 0 through e to determine the language overlay shown in 


Table 34 below. Epson only defines character sets through hex c. 


Table 3—4. Epson International Character Sets 


Hex Codes 


International 
Character Set Is: 5c 5d 45e 


“a 


USA 

French 

German 

English (UK) 
Danish | 
Swedish 

Italian 

Spanish | 
Japanese 
Norwegian 
Danish II 
Spanish II 

Latin American | 
French Canadian 
Latin American II 


va 


Ob Amp om 
>> @ Ba wD DB vs 


fc wee CC: 


Q 


“2D DB - =~ CC DG =~ «=~ « 


0 
1 
2 
3 
4 
5 
6 
v4 
8 
9 
a 
b 
Cc 
d 
e 


HTHHHHHHHHA HHHOHR HH SH 
Wee ROHR HR OO OOO OR 
aornmroemhia od am a am wb & 
2o 22800" 2- oaG +7 awn - 
timc C- be bw f- BD bo be wi Cwm tw 
creep om Co: > > +> > > > D> D 
Po RmMmMaaer ROCWB- AC - 
Tr? O oO ®D DD ~~ +» PD ee C DP ~ 


ao - - AAMm -: 
mee OF OC: 

o> Bee = 9 eS 
co Oc ec: 
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Character Set Select: International Languages (continued) 


Discussion This control code setting overrides a character set selection made at the 


operator panel. 


Example The following example illustrates international character selection using 
the IBM PC character set. 


10 LPRINT "Control code ESC R 5 selects" 

#O LPRINT “the Swedish character set shown beneath" 
30 LPRINT "the USA (ASCII) characters. " 

40 LPRINT 

YO LPRINT "A BC DEN J *=|=* € fp wH 

60 LPRINT CHRS(27); "R"; CHRS(5); 

7O LPRINT "A BCDELN J] * =~ * £€ § } WH 

80 LPRINT CHR#(27); "R"; CHRE(O); 


Control code ESC R 5S selects 
the Swedish character set shown beneath 
the USA (ASCII) characters. 


ABCDE\I*=-* ¢1}>% 
ABCDAGAU-€46 43 


Clear Bit 7 of Incoming Data Bytes to 0 


ASCII Code ESC= 

Hex Code 1B 3D 

Dec Code 27 61 

Purpose Sets the most significant bit (MSB) of all incoming data to 0. 


Discussion The MSB is bit number 7. This command only affects text and control code 
data. Graphics data pass through unchanged. Some applications always set the 
MSB of print data to one (1), which results in italic or graphics printing in 
Epson printers. This command overcomes the problem. 


NOTE: This command does not suppress hexadecimal ‘FF’ from printing. 
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Condensed Print 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


SI ESC SI 
OF 1B OF 
15 27 15 


Condenses print pitch as close to 60% of the former character width as 
possible (up to 20 characters per inch). 


The condensed print command affects all subsequent characters. After the 
printer receives code SI, all characters are printed condensed (approximately 
60 per cent of the width of normal characters) until the printer is reset by ESC 
M, ESC P, DC2, a printer reset, or a new print mode control code. SI code 
(hex OF) is equivalent to the ESC SI code. If condensed print is not allowed in 
the current font, this code is ignored. Proportionally spaced text cannot be 
condensed. Proportional spacing overrides condensed printing. 


When condensed print is selected, the following character pitches go into effect: 


¢- DP 10 cpicondenses to DP 17.1 cpi. NLQ 10, 12, and 15 cpi condense 
to NLQ 17.1 cpi. Draft 10 cpi condenses to Draft 17.1 cpi. 


¢ DP 12 and 15 cpi condense to DP 20. Draft 12 and 15 cpi condense to Draft 
20. 


This control code condenses character width but not inter-character spacing. An 
actual Epson FX—1050 printer condenses both character width and spacing. 


If Condensed Print is combined with Double High (ESC w) printing, 
only Double High printing will occur. 


The program below shows condensed character printing and reset. 
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LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 


"Control code" 

"SI selects" 

CHR$ (15); 

"condensed character printing. " 
"Control code BCc2" 

CHR$(18); 

"presets condensed character printing. " 


Control code 


SI selects 


condensed character printing. 


Control code DC2 


resets condensed character printing. 


Condensed Print Reset 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


3-20 


DC2 


12 


18 


Cancels the condensed print mode set by SI, ESC SI, or the operator 


panel. 


This returns the printer to the font that was active before condensed print 


occurred. Other print attributes are not affected. 


See the Condensed Print control code (page 3-19) for an example of 


Condensed Print Reset. 
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Cut—Sheet / Paper Feed Control 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


+ Discussion 


ESC EM n 

1B 19n 

2725 n 

This code controls the paper feed mechanism on Epson printers. 


The printer ignores this command. 


Define a Download Character 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


+ Discussion 


ESC & 
1B 26 
27 38 


Defines a download character. 


The printer ignores this command and removes all downloaded font data 
from the data stream. 


Delete Character 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


DEL 

7F 

127 

Deletes the previous character on a line. 


This command is ignored if it occurs immediately after a CR or a paper 
motion command. Characters truncated due to line length restrictions are 
not affected by this code. 
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Double High Print, Set/Reset 


ASCII Code ESCwu 


Hex Code IB 77 n 


Dec Code 27 119 n 


Purpose Turns double-high character printing on and off. Double-high characters 
are standard width but twice as high. 


where n= 


hex 1 or hex 31 turns double high printing on 


n= hex 0 or hex 30 turns double high printing off 


+ Discussion The OCR A and OCR B fonts cannot be printed in double high. 


NOTE: It is recommended to use double Line Feeds and Carriage Returns 
when double-high character printing is on (after an ESC w control 
code has been sent), or else the printer will overstrike text that has 


already printed. 


+ If Superscript/Subscript (ESC S) or Condensed Print (SI) is combined 
with Double High printing, on/y Double High printing will occur. 


Example The following program illustrates double-high character printing. 
QO LPRINT “Control Code ESC w" 
#O LPRINT 
30 LPRINT CHRS(27)5 "ws CHR#E 1); 
4O LPRINT “Selects Double High printing. " 
2O LPRINT CHRé( e795 "Ww" CHRE(G); 
S60 LPRINT "Cancels Double High printing. " 


Cantrol Code ESC w 


elects Double High printing. 


Cancels Double High printing. 


3-22 
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Double Strike 


ASCIT Code ESCG 
Hex Code 1B 47 
Dec Code D8 ae | 


Purpose Makes text bolder by double printing each dot twice. 


+ Discussion This command makes text bolder by printing each dot twice, the second dot 
offset to the right of the first by a distance equal to 1/2 the width of a dot, the 
same as with ESC E. 


Example The following program illustrates double strike character printing. 


10 LPRINT “Control code ESC 6G" 

20 LPRINT CHR#(27); "CG"; 

30 LPRINT “selects bold character printing, " 

40 LPRINT “for example: AaBbCcDdEeFFGgHhIiJjKkLIMmNnOoPp. " 
90 LPRINT “Control code ESC H" 

60 LPRINT CHR#$(27); "H"; 

7O LPRINT “cancels bold character printing. " 


Control code ESC ¢& 

selects bold character printing, 

for example: AaBbCcDdEeFfGgHhIiJ jAkLIMmNnOoPp. 
Control code ESC H | 
cancels bold character printing. 


Double Strike , Cancel 


ASCII Code ESCH 

Hex Code 1B 48 

Dec Code 21 D2 

Purpose Turns off the double strike printing set by ESC G or ESC !. 


Discussion This control code resets only the double strike print attribute. Other print 
attributes, such as double wide printing, are not affected. 
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Double Wide Print 


ASCH Code ESC Wu 


Hex Code IB57n 


Dec Code 2787 n 


Purpose Turns double wide print on and off. 


where 


n= hex | or hex 31 turns double wide print on 
n = hex 0 or hex 30 turns double wide print off 


Discussion When ESC W is received, all characters are printed twice as wide until 
reset. This command overrides SO, ESC SO, and DC4. The OCR A and 
OCR B fonts cannot be printed in double wide. 


+ This control code doubles character width, but does not double 
inter—character spacing. unlike the Epson FX—1050. The formulas for 


total character spacing are as follows: 


Epson FX—1050 2(char + 1 dot + space) 
6400 Epson Emulation 2(char + 1 dot) + space 
Example The following program illustrates double wide character printing. 


10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
YO LPRINT 
60 LPRINT 
70 LPRINT 
80 LPRINT 


"Control code" 

"ESC W 1 selects" 

CHRS$ (27); "W"s CHR$(1); 
“expanded character printing. " 
"Control code" 

"ESC WO resets" 
CHR$(27)5 "W"; CHRS(O); 
“expanded character printing. " 


Control code 

ESC Wil selects 

expended character printing. 
Control code 

ESC WwW OF resets 

expanded character printing. 
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Double Wide Print (1 Line) 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


SO ESC SO 
OE 1B OE 
14 2) 4 


Selects double wide print for one line only. 


This control code is a line-by—line print attribute; when SO or ESC SO is 
received, the characters on the current line print twice as wide, then 
automatically reset. 


This control code is cancelled by the DC4 code or by a CR code, as in 
the Epson FX—1050. It is also cancelled by a paper motion control code 
(LF, VT, etc.), as in the IBM Proprinter III XL. 


This control code doubles character width, but does not double 
inter—character spacing. unlike the Epson FX—1050. The formulas for 
total character spacing are as follows: 


Epson FX—1050 2(char + 1 dot + space) 
6400 Epson Emulation 2(char + 1 dot) + space 


The following program illustrates double wide print for one line only. 


10 LPRINT "Control code" 

20 LPRINT "SO selects" 

30 LPRINT CHRS$(14); 

40 LPRINT “expanded character printing" 
YO LPRINT "for one line only. " 


Control code 

50 selects 

expanded character printing 
for one line only. 
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Double Wide Print (1 Line), Cancel 


ASCII Code DC4 


Hex Code 14 
Dec Code 20 
Purpose Cancels the double wide print for one line only selected by SO or ESC SO. 


Discussion This command cancels the double wide print selected by SO or ESC SO, 
but does not cancel double wide printing selected by ESC W or ESC !. 


Emphasized Print 


ASCII Code ESCE 

Hex Code 1B 45 

Dec Code 27 69 

Purpose Selects emphasized character print format. 


Discussion Emphasized print makes text bolder by printing each dot twice, the 
second dot offset to the right of the first by a distance equal to 1/2 the 
width of a dot. This command is available in both DP and NLQ modes. 


Example The following program illustrates emphasized character printing. 


10 LPRINT "Control code” 

20 LPRINT "ESC E selects” 

3O LPRINT CHRS$(27); "E"; 

40 LPRINT “emphasized character printing. " 

42 LPRINT "Control code ESC F” 

50 LPRINT CHRS(27)5 "F"5 

60 LPRINT "cancels emphasized character printing. ” 


Control code 

ESC E selects 

emphasized character printing. 

Control code ESC F 

cancels emphasized character printing. 
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Emphasized Print , Cancel 


ASCII Code ESCF 

Hex Code 1B 46 

Dec Code 27 70 

Purpose Cancels emphasized character printing selected by ESC E or ESC !. 


Discussion This command is available in both DP and NLQ modes. 


Enable Printing Hex Codes 00—1F and 80—9F 


ASCII Code ESCIn 
Hex Code 1B 49 n 
Dec Code 2773 n 
Purpose Permits you to print hex codes 00—1F and 80—9F. 


where n= 1 allows hex codes 00—1F and 80—9F to be printable and to be 
used for user-defined characters. 
n= 0 returns hex 00—1F and 80—9F to control codes. 


Discussion The printable characters that are included in hex codes 00 through1F and 
80 through 9F are usually not printable in the default state on Epson 
printers. Sending ESC J / enables you to print characters in this range. 
Sending ESC J 0 returns the codes to non-printable status. 


The printable codes for the Epson character set are shown in Figure 3—2. 
The mapping of 00 through 1F and 80 through 9F are the same in this 
case. (Figure 3—2 shows the types of characters and their addresses; it is 
not a sample of printer output.) 


Appendix E provides samples of the many character sets available with 
the Epson emulation. 
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Epson USA Character Set 


Figure 3—2. Epson Printable Codes (Hex 00-I1F and 80—-9F) 
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Form Feed 


ASCII Code FF 
Hex Code OC 


Dec Code 12 


Purpose Prints the data in the buffer, if any, then moves the paper to the top of the 
next form. 
Discussion The logical print head moves to the left margin. This code cancels all 


one—line—only emphasis and font controls: double—wide from SO and 
ESC SO, and unidirectional printing from ESC <. 
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Graphics, Standard Density 


ASCIT Code ESC Kal n2 


Hex Code 
Dec Code 


Purpose 


1B 4B al n2 
27 75 nl n2 


Selects normal density bit image graphics of 60 dots per inch 
horizontally and 72 dots per inch vertically. 


Expression CHR$(27);”K” ;CHRS(n/);CHRS$(n2);” DATA” 


Discussion 


Example 


3-30 


where (nl + 256n2) defines the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


NOTE: “DATA” consist of 8—bit dot columns, with the MSB at the top, and 
“1” bits producing dots. For more information, refer to Chapter 7. 


You can change graphics density with the ESC ? command. 


The following example produces a pattern of standard density bit image 
graphics. The 9 data—bit pattern is repeated 27 times. Compare this 
example to the double density and quadruple density examples. 


190 WIDTH “iptl: "., 255 

2O LPRINT "Single Density Bit Image Graphics” 
3O LPRINT CHRE(27); "A"; CHRS (244); CHRE(0); 
40 FOR N=1 T0 27 

29 RESTORE 

60 FOR I=1 TO 9? 

70 READ R 

80 LPRINT CHRE(R); 

SO NEXT I 

100 NEXT N 

110 LPRINT CHR¢(255) 

120 DATA 29595, 128, 64; 32.14, 8, 4,2, 1 


Single Density Bit Image Graphics 
PSISDSPSPSPSIS PSPSPS DSS PSPSPS PSPSPS PSPSPS SBS PPPS 
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Graphics, Double Density 


ASCII Code ESC Lai n2 
Hex Code 1B 4C nl n2 
Dec Code 27 76 nl n2 


Purpose Selects double density bit image graphics of 120 dots per inch 
horizontally and 72 dots per inch vertically. 


Expression CHR$(27);”L” ;CHRS(n/);CHRS$(n2);” DATA” 


where (nl + 256n2) defines the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


NOTE: “DATA” consist of 8—bit dot columns, with the MSB at the top, and 
“1” bits producing dots. For more information, refer to Chapter 7. 


Discussion Double density printing reduces print speed to half that of normal density 
printing. You can change graphics density with the ESC ? command. 


Example The following example produces double density bitamage graphics of 
the pattern used in the standard density bit-image mode example. The 
amount of data must be doubled for double density (the data are used 54 
times rather than 27). 


10 WIDTH “lpti:", 255 

20 LPRINT "Double Density Bit Image Graphics” 
3O LPRINT CHR$(27); "L"; CHR$(231); CHR(1); 
40 FOR N=1i TO 54 

20 RESTORE 

60 FOR I=1 TO 9? 

79 READ R 

BO LPRINT CHRS(R); 

90 NEXT I 

100 NEXT N 

110 LPRINT CHRS(255) 7 

120 DATA 255, 128, 64, 32,16,8, 4,2, 1 


Double Density Bit Image Graphics 
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Graphics, Double Density Double Speed 


ASCII Code ESC Y al n2 
Hex Code 1B 59 nl n2 
Dec Code 27 89 nl n2 


Purpose Selects double density, double speed bit-image graphics of 120 dpi 
horizontally and 72 dpi vertically. 


Expression CHRS$(27);” Y” ;CHR$(n1);CHR$(n2);” DATA” 


where (nl + 256n2) defines the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


NOTE: “DATA” consist of 8—bit dot columns, with the MSB at the top, and 
1” bits producing dots. For more information, refer to Chapter 7. 


Discussion This mode prints double density with no adjacent dots. It is similar to ESC L, 
except that if the graphics data contain horizontally adjacent dots, the data 
may print incorrectly. This feature is widely used to move the print head 
precisely, by printing blank dot columns. 


Example The following example produces a double density, double speed graphic image 
of the pattern used in the standard density example. The amount of data must be 
doubled for double density (the data are used 54 times rather than 27). 


10 WIDTH "lpti: ", 255 

20 LPRINT "Double Density Double Speed Bit Image Graphics" 
30 LPRINT CHRS$(27);3 "Y¥"; CHR#(231); CHRS(1); 
40 FOR N=i TO 54 

90 RESTORE 

60 FOR I=i1 TO 9 

70 READ R 

BO LPRINT CHRS(R); 

FO NEXT I 

100 NEXT N 

110 LPRINT CHR#(255) 

120 DATA 255, 128, 64. 32, 16,8, 4,2, 1 


Double Density Double Speed Bit Image Graphics 
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Graphics, Quadruple Density 


ASCII Code ESC Zal n2 
Hex Code IB 5A nl n2 
Dec Code 27 90 nl n2 


Purpose Selects Quadruple Density Bit Image graphics of 240 dpi horizontally 
and 72 dpi vertically. 


Expression CHR$(27);” Z” ;CHRS(n/);CHRS$(n2);” DATA” 


where (nl + 256n2) defines the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied, especially 
in cases where the dot patterns of nonprintable characters are required. 


NOTE: “DATA” consist of 8—bit dot columns, with the MSB at the top, and 
“1” bits producing dots. For more information, refer to Chapter 7. 


Discussion This mode is similar to ESC L, except that four dot columns are printed 
in the space normally taken by two columns. You can change graphics 
density with the ESC ? command. 


Example The following example produces quadruple density graphics of the pattern 
used in the standard density example. The amount of data must be quadrupled 
for quadruple density (the data are used 108 times rather than 27). 


10 WIDTH "lpti: ", 255 

2O LPRINT "Quad Density Bit Image Graphics" 
3O LPRINT CHRS(27); "Z"i CHR$( 205); CHRE(3); 
40 FOR N=1 TO i108 

2QO RESTORE 

60 FOR I=1 TO 9? 

79 READ R 

BO LPRINT CHRS(R); 

90 NEXT I 

100 NEXT N 

110 LPRINT CHR#(255) 

120 DATA 255, 128, 64, 32, 16, 8, 4, 2; 1 


Quad Density Bit Image Graphics 
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Half Speed Mode, On/Off 


ASCII Code ESCsnr 
Hex Code 1B 73n 


Dec Code 27 115 Hn 


Purpose Reduces printer speed 50% 


where n= hex 00 or 30 turns half speed mode off 
n= hex 01 or 31 turns half speed mode on 


+ Discussion — This is simulated in your printer by unidirectional printing. 


Horizontal Tab Execute 


ASCII Code HT 

Hex Code 09 

Dec Code 09 

Purpose Moves the logical print head to the next horizontal tab stop. 


Discussion Power-on default horizontal tabs are set at every eighth character at the 
current character spacing. Tab positions are not affected by a change of 


font or character width. Blank spaces between HT stops are underlined in 
underline mode. 
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Horizontal Tab Set/Release 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Expression 


ESC Dal... nk 0 

IB 44 n/... nk 00 

27 68 nl... nk O 

Sets up to 32 horizontal tab positions. 


CHR$(27);”D” ;CHR$(n/);...CHR$(n32);CHRS$(0); 
n= 1-255 ;k = 1-32 


where ni through n32 specify the character column of the tab positions. 


Discussion 


Example 


CHRS(0) is the sequence terminator. ESC D 0 clears all tabs. 


The values of n must be listed in ascending order or they are ignored. Tabs 
greater than 32 or those positioned beyond the right margin are ignored. The 
physical tab position is the product of n and the current cell width (1/pitch), 
excluding double wide. 


After the tabs are set, HT moves the logical print head to the next tab stop. 
Sending ESC @ initializes the printer and resets the tabs to every eighth 
character column (which is the default). In proportional mode, the size of 10 
CPI characters determines tab positions. 


The following example illustrates how to set horizontal tabs. 


10 LPRINT "Control code" 

20 LPRINT "ESC D CHR#(4); CHR#( 10); CHRE(O)" 

3O LPRINT "sets tab stops at columns 4 and 10." 
40 LPRINT "Control code HT" 

YO LPRINT “accesses the tab stops as follows: " 
60 LPRINT CHR#(27); "D"; CHR#(4); CHR#(10); CHRS(0); 
70 LPRINT CHR#(9); 

80 LPRINT "column 4" 

90 LPRINT CHR#(9); CHRS(9); 

100 LPRINT "column 10" 


Control code 

ESC D CHRS(4); CHR#( 10); CHRS(0) 
sets tab stops at columns 4 and 10. 
Control code HT 

accesses the tab stops as follows: 


column 4 
column i0 
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Initialize Printer 


ASCII Code ESC @ 

Hex Code 1B 40 

Dec Code 27 64 

Purpose Resets all print—related parameters to values previously saved. 


Discussion Restores the previously saved values and the print buffer is cleared of 
printable data on the line preceding the command. Current position is set 
as top—of—form. 


Font, international language selection, forms length, skip—over 
perforation, and character pitch are reset to previously saved values. 
Other values are returned to default values. 


Character—-by—character and line—by—line attributes are canceled. All 
channels of the vertical format unit are cleared. 


This command resets the horizontal tabs to every eighth character column. 
Interface parameters and printer protocol selection are not affected. 


336 Epson FX—1050 Emulation 


Italic Printing 


ASCII Code ESC 4 

Hex Code 1B 34 

Dec Code ZI SZ 

Purpose Turns on italic character printing. 


Discussion Character graphics (IBM graphic set hex BO through DF and FO through 
FE) cannot be italicized. Italic printing will reduce throughput. 


Italic Printing , Cancel 


ASCII Code ESC5 
Hex Code 1B 35 
Dec Code 27535 


Purpose Turns off italic character printing. 


Line Feed 


ASCII Code LF 
Hex Code OA 
Dec Code 10 


Purpose Prints the data in the buffer (if any) and advances the vertical character 
position a distance of one line at the current line spacing. 


Discussion The logical print head keeps the same distance from the margin. The current 
line is printed and the logical printhead moves down a distance equal to the 
current line spacing. If there are no dots, paper moves and no printing occurs. 
When possible, successive line feeds are accumulated and moved at once. 


This code cancels all one—line—only emphasis and font selections: 
double—wide from SO and ESC SO, and unidirectional printing from 
ESC <, 
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Line Feed n/216 Inch 


ASCIT Code ESCJn 

Hex Code IB 4A n 

Dec Code 2774 n 

Purpose Immediately advances the paper n/216 inch. 


where n= 0 through 255 


Discussion n= (0 is ignored. Paper movement occurs in multiples of 3/216 inch. This 
command produces an immediate line feed but does not affect line 
spacing or produce a carriage return. Any one—line—only print attributes 
in effect are canceled. 


Small values of 7m may result in overlapping lines. Overlapping lines may 
also occur if print attributes such as double high, superscript, or subscript 
characters are used on the same line. 


Example The following example illustrates n/216—inch line spacing. 


10 LPRINT "Control code ESC J 200 

20 LPRINT CHR$(27); "J"; CHR$( 200); 

30 LPRINT "performs a 200/216 inch" 

40 LPRINT “line feed function for one line only. " 


Control code ESC J 200 


performs a 200/216 inch 
line feed function for one line only. 
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Line Spacing 1/6 Inch (6 Ipi) 


ASCII Code ESC 2 
Hex Code 1B 32 
Dec Code 27 50 
Purpose Sets the line spacing to 1/6 inch for subsequent line feeds. 
Discussion The 2 is ASCII character 2, not hex 2. 
This control code overrides line spacing set at the operator panel. 


Example The following example illustrates 1/6—inch line spacing. 


10 LPRINT “Control code ESC 2 sets" 

20 LPRINT CHR#(27); "2"5 

3O LPRINT “line spacing at" 

40 LPRINT “6 lpi for all subsequent lines" 

2O LPRINT “until reset or another spacing is selected. " 


Control code ESC 2 sets 

line spacing at 

6 lpi for all subsequent lines 

until reset or another spacing is selected. 
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Line Spacing 1/8 Inch (8 Ipi) 


ASCII Code ESC 0 


Hex Code 1B 30 


Dec Code 27 48 


Purpose Sets the line spacing to 1/8 inch (8 Ipi) for subsequent line feeds. 


Discussion When ESC 0 is received, all lines are printed at 8 Ipi until a new line 
spacing is selected or power is reset. This control code overrides line 


spacing set at the operator panel. 


Example The following example illustrates 1/8—inch line spacing. 
10 LPRINT "Control code ESC O sets" 
20 LPRINT CHRS$(27); "0"; 
30 LPRINT “line spacing at" 
40 LPRINT "1/8 (8 lpi? inch for all subsequent lines" 
20 LPRINT “until reset or another spacing is selected. " 


Control code ESC O sets 

line spacing at 

1/8 (8 lpid inch for all subsequent lines 
until reset or another spacing is selected. 
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Line Spacing 7/72 Inch 


ASCII Code ESC | 

Hex Code 1B 31 

Dec Code 27 49 

Purpose Sets the line spacing to 7/72 inch (10.3 lpi) for subsequent line feeds. 


Discussion All lines are printed at the 7/72—inch line spacing until a new line 
spacing is selected or power is reset. This control code overrides line 
spacing set at the operator panel. 


Printing speed is reduced if printed lines overlap. 


Example The following example illustrates 7/72—inch line spacing. 


10 LPRINT "Control code ESC 1 sets" 

20 LPRINT CHRS$(27); "1"; 

30 LPRINT “line spacing at” 

40 LPRINT "7/72 inch for all subsequent lines" 

YO LPRINT “until reset or another spacing is selected. ” 


Control code ESC 1 sets 
7798 The Par 2311 pbsequeny lines 
un er spacin 


18 
11] reset or ano is selected. 
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Line Spacing n/216 Inch 


ASCII Code ESC 3n 
Hex Code 1B 33 n 
Dec Code 2751 n 
Purpose Specifies the line spacing at n/216—inch increments. 


where n= 0 through 255 


Discussion All line feeds following receipt of this code are at n/216 inch line spacing 
until a new line spacing is selected or power is reset. Line spacing set by 
this control code overrides line spacing setting set at the operator panel. 


The vertical character position moves only in multiples of the current dot 
row spacing. If the distance to move is other than a multiple of the 
current dot row spacing, the remainder is added to the next paper motion 
command. 


Paper movement occurs in multiples of 3/216 only. 


Use caution when combining this control code with other print attributes 
such as Elongated (Double High), Superscript, or Subscript; overlapping 
lines may occur. Print speed is reduced if lines overlap. 


Example The following example illustrates n/216—inch line spacing. 


10 LPRINT "Control code ESC 3 50 sets" 

2O LPRINT CHR$(27); "3"; CHRS( 50); 

SO LPRINT "line spacing at 50/216 inch” 

40 LPRINT "increments for all subsequent lines" 

VO LPRINT "until reset or another spacing is selected. " 


Control code ESC 3 50 sets 
line spacing at 50/216 inch 


increments for all subsequent lines 
until reset or another spacing is selected. 
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Line Spacing n/72 Inch 


ASCII Code ESCAn 

Hex Code IB 41 n 

Dec Code 27 65 n 

Purpose Sets a line spacing of n/72 inch for subsequent line feeds. 


where n= 0 through 255 


Discussion When this control sequence is received, all subsequent line feeds are 
n/72—1nch until a new line spacing is selected or power is reset. This 
setting overrides line spacing set at the operator panel. 


Small values of n may result in overlapping lines. Overlapping lines may 
also occur if print attributes such as Elongated (Double High), 
Superscript, or Subscript characters are used on the same line. If lines 
overlap, printing speed is reduced. Any values set by ESC 3 (line spacing 
n/216 inch) are replaced. 


Example The following example illustrates 20/72—inch line spacing. 


10 LPRINT "Control code ESC A 20 sets" 

20 LPRINT CHRS(27); "A"; CHRE(20); CHRS(27); "2"; 
30 LPRINT "line spacing at 20/72 inch" 

40 LPRINT “increments for all subsequent lines" 


JO LPRINT “until reset or another spacing is selected. " 


Control code ESC A 20 sets 
line spacing at 20/72 inch 


increments for all subsequent lines 


until reset or another spacing is selected. 
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Make 80—9F Hex Control Codes 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


ESC 7 

1B 37 

2755 

Selects codes 80—9F hex in the character sets as control codes. 


This is the default when the Epson character set is selected as the default 
set at the operator panel. 


Make 80—9F Hex Printable 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


344 


ESC 6 
1B 36 
27 54 
Selects codes 80—9F in the character sets as hex printable characters. 


This is the default when the IBM PC character set (code page 0437) is 
selected as the default set at the operator panel. 


Figure 3—3 shows the 80—9F hex printable characters for the Epson 
character set, and for the IBM PC graphic character set. 
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Figure 3—3. Epson Printable Codes (Hex 80—9F) 
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Master Print Select 


ASCII Code ESC !n 
Hex Code IB21hn 


Dec Code 27 33 n 


Purpose Selects or changes print attributes in a single command. 
where n= an 8-bit number with the bits set to specify print attributes, as 
shown below. 


v 10 cpi + I2cpi 

| Monospaced | ft Proportional 
2 Normal Condensed 

3 Normal Emphasized 
4 Normal + Double Strike 
5 Normal Double Wide 
6 Normal Italic 

7 Normal Underlined 


+ Discussion Emphasized is substituted for double strike. Graphics and grey scale 
characters are not underlined. Proportional spacing overrides condensed 
or 12 cpi printing if both are selected. 
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Paper Out Detection, Enable 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


+ Discussion 


ESC 9 
1B 39 
ZT OT 


Asserts a paper out condition immediately when the end of the paper 
supply is sensed. 


The printer decodes and ignores this command. 


Paper Out Detection, Disable 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


+ Discussion 


ESC 8 
IB 38 
27 56 


Enable printing to the end of the paper supply when a paper out 
condition is sensed. 


The printer decodes and ignores this command. 


Pass Bit 7 from Host 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


ESC # 
1B 23 
21 D> 


Passes bit 7 (the eighth and most significant bit) whether it is 1 or 0, 
thereby cancelling ESC > and ESC =. 


This command affects only text and control code data; bit 8 of graphics 
data is always passed through. 
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Printer Select 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


DCI 

1] 

17 

Places printer in the selected state. 


The configuration parameter Printer Select must be set to Enable. Refer 
to the Setup Guide for information about this menu option. 


This control code allows the printer to receive and print data from the 
host if it was deselected by DC3. If the printer was not deselected by 
DC3, this code is ignored. 


Printer Deselect 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


3-48 


DC3 


13 


19 


Places printer in the deselected state. 


The configuration parameter Printer Select must be set to Enable. Refer 
to the Setup Guide for information about this menu option. 


When the printer receives this command it ignores data until a DC1 
(Printer Select) command is received. 
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Reassign Graphics Mode 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


ESC ? sm 
IB 3F sm 
2763 sm 
Changes one graphics mode to another. 


s is character K, L, Y, or Z, which is changed to mode m (0-7) from 
Table 3—5 (page 3-50). Thereafter, sending data to the bit image 
command makes the data print according to the graphics mode you select 
with m. 


Remove Downloaded Characters 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


+ Discussion 


ESC :0n 0 

1B 3A 00 n 00 

27 58 00 n 00 

Erases all downloaded characters. 


The printer ignores this command but removes all data sent. 
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Select Graphics Mode 


ASCII Code ESC * mnln2 


Hex Code IB 2A manl n2 


Dec Code 2742 mnil n2 


Purpose 


Discussion 


3—50 


Turns on 8—pin bit image graphics mode m. Table 3—5 charts the graphics 


modes available. 


The total number of columns = n/ + 256n2. 


NOTE: This command does not suppress hexadecimal ‘FF’ from printing. 


Table 3—5. Epson Graphics Modes 


Alternate 


Code 


Single density ESC K 
Double density ESC L 
High-speed double density ESC Y 
Quadruple density ESC Z 
CRT I none 
Plotter (1:1) none 
CRT II none 
Double density plotter none 


0 
1 
2 
3 
4 
5 
6 
7 


Prints at half speed. 


Density * 
(dots per inch) 


Resolution ** 
(dots per inch) 


120 
120! 
1207 
740 Le 
160 

144 

180 
144! 


Data can be sent incorrectly. In these modes, no dots can be closer horizontally than 
the current font dot density. Sending incorrect data does not damage the printer. 


240 DPI is simulated by combining the dots from two adjacent columns into one 


120 DPI dot column. 


* Number of horizontal dots per inch the printer can make. 


** Number of dot columns available. 
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Select Italic Character Set 


ASCII Code ESCtzn 
Hex Code 1B 74 n 
Dec Code 27 116n 


Purpose Selects the italics characters from hex 80 through hex FF, or selects the 
graphics characters from hex 80 through hex FF. 


where n= hex 1 selects the graphics character set 
n = hex 0 selects the italics character set 


Discussion The graphics character set is the IBM Graphics Code Page 437. 


Select 9-Pin Graphics Mode 


ASCII Code ESC’ mal n2d1... dk 
Hex Code IB5Emanl n2d1 ... dk 
Dec Code 2794 mnI n2 dl... dk 
Purpose Turns on 9—pin bit image graphics mode. 


Discussion m defines the plot density as shown in Table 3—5 on page 3—50. 
nl + 256n2 = The total number of columns. 


This mode requires two bytes of graphic data for every column of print. 
Each column is sent as a pair: d/, d3, ... d(k—/) set the top 8 bits of a 
normal dot column, just like ESC K; d2, d4, ... dk set the ninth dot in the 
column (the most significant bit) just below the bottom—most dot of 
columns d/, d3, ... d(k-1). 
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Select Print Quality 


ASCII Code ESC xn 

Hex Code 1B 78 n 

Dec Code 27 120 n 

Purpose Selects print quality. 


where n may be in the range from 0 to 4. Values in the range 5—255 are invalid. 
n= hex 0 or hex 30 selects DP print quality 
n= hex 1 or hex 31 selects Near Letter Quality (NLQ) 
n = hex 2 or hex 32 selects Draft print quality 
n= hex 3 or hex 33 selects OCR A print quality 
n= hex 4 or hex 34 selects OCR B print quality 


Discussion This command overrides operator panel print quality selections. 


NOTE: Some print attributes (such as condensed, double-wide, etc.) may 
not return to their previous setting when changing from OCR-A or 
OCR-B back to another Print Quality. For guaranteed results, all 
print attributes should be set after the Print Quality is selected. 


+ Selecting an OCR print quality overrides any character attributes set, such as 
condensed, double—wide, etc.. Setting character attributes when OCR is set 
may cause unexpected results. 


+ Draft, OCR A, and OCR B print qualities (n = 2, 3, or 4) are not defined 
in Epson—FX printers. 
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Select/Deselect Proportional Spacing 


ASCII Code ESCpn 
Hex Code 1B 70 n 


Dec Code 27 112 n 


where n is an integer 
n= 0 = Off 
n=1=On 
Purpose Tums proportional mode on and off. 


Select Serif or Sans Serif Font 


ASCII Code ESC kn 
Hex Code IB6Bn 
Dec Code 27 107 n 
Purpose Selects an NLQ font. 


+ where ifn=0,2,4.. (any even value), the font selected is a serif NLQ font 
(Courier, instead of standard Epson Roman). 


ifn=1,3,5. (any odd value), the font selected is a sans serif NLQ font. 


Select User—Defined Font 


ASCII Code ESC %n 

Hex Code 1B 25 n 

Dec Code 2737 n 

Purpose Selects a user-defined font. 


+ Discussion The printer ignores this command and removes all font data sent from 
the data stream. 
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Select Vertical Tab Channel 


ASCII Code ESC/c 
Hex Code 1B 2Fc 
Dec Code 2747 ¢ 
Purpose Selects a vertical tab channel set by ESC b. 


where c = 0 through 7. 


Discussion Subsequent VT (Hex 0B) commands use tab table specified by c. If no 
tab table is selected, channel 0 is used. 


Set Absolute Horizontal Print Position in 1/60 Inch 


ASCII Code ESC $a/ n2 
Hex Code 1B 24 nl n2 
Dec Code 27 36 nl n2 


Purpose Moves the logical print head to an absolute horizontal print position, 
using 1/60 inch increments. 


where (nl + (256n2) = the unsigned distance in inches from the left margin. 
60 


Discussion If the distance goes beyond right margin, the sequence is ignored. 
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Set Bit 7 of Incoming Data Bytes to 1 


ASCII Code ESC> 

Hex Code 1B 3E 

Dec Code 27 62 

Purpose Sets the most significant bit (MSB) of all incoming data to 1. 


Discussion The MSB is bit number 7. This command only affects text and control 
code data. Graphics data pass through unchanged. 


Set Relative Horizontal Print Position in 1/120 Inch 


ASCH Code ESC \ nl n2 
Hex Code 1B 5C al n2 
Dec Code 2792 ni n2 


Purpose Moves the logical print head to a relative horizontal print position, using 
1/120 inch increments. 


Discussion Adds (nJ + 256n2)/120 inches to the horizontal position of the logical 
print head. The number sent is two’s complement, with negative numbers 
moving to the left. The command is ignored if it would move the logical 
print head beyond the page margins. 


Set Intercharacter Spacing in 1/120 Inch 


ASCII Code ESC SPn 

Hex Code 1B 20n 

Dec Code 21-321 

Purpose Permits character spacing adjustments in 1/120 inch increments. 


where n= 0 through 127. 
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Set Margin, Left 


ASCH Code ESCIn 
Hex Code 1B 6C n 


Dec Code 27 108 n 


where n= number of columns from the left edge of the physical page to the 
beginning of the print line; 7 = a hex value. 


Purpose Sets the left margin to n columns in the current font. 


Discussion Be sure to use the alphabetic lowercase “!” (as in left) rather than the 
numeral “1” (one) for this command. The number of inches of margin 
does not vary if the font, character width, or horizontal dot density 
changes. This command automatically clears and resets horizontal tabs to 


every eight characters. The smallest possible space between the left and 
right margins is the width of one double—wide, 10 cpi character. Ifa 
margin control code violates this minimum distance, it is ignored. 
Settings in proportional mode are treated as 10 CPI. 


Set Margin, Right 


ASCIT Code ESCQn 
Hex Code IB5ln 
Dec Code 2781 n 


where n = number of columns from the left edge of the physical page to the 
end of the print line; 7 = a hex value. 


Purpose Sets the right margin to ” columns at the current character width. 


Discussion The number of inches of margin does not vary if the font, character 
width, or horizontal dot density changes. This command automatically 
clears and resets horizontal tabs to every eight characters. The smallest 
possible space between the left and right margins is the width of 
one—double wide, 10 cpi character. If a margin control code violates this 
minimum distance, it is ignored. Settings in proportional mode are 
treated as 10 CPI. 
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Set Forms Length by Lines 


ASCII Code ESCCh 

Hex Code 1B 43 n 

Dec Code 2767 n 

Purpose Sets the form length by lines. 


where n= hex 1| through hex CO (decimal 1—192) to specify the number of 
lines per form at the current line spacing. 


Discussion The forms length is set to the number of lines defined by the quotient of n 
divided by the current lines per inch so that the units are in inches. 


The current line becomes the first line of the form. The forms length is 
always defined in inches; therefore, changing the lpi after this control 
code has been issued does not change the forms length. 


If the calculated forms length in lines is not an exact multiple of the 
target machine dot size, the forms length value will be adjusted down to 
the next possible multiple. 


When forms length is set by an ESC C sequence, the skip—over 
perforation set by ESC N is cancelled. 
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Set Form Length in Inches 


ASCII Code ESCCOn 
Hex Code 1B 43 30n 
Dec Code 2767 48 n 


Purpose Sets form length to n inches. 


where n= whole numbers (hex values) from 1 through 24 to specify the 
number of inches on a form. 


Discussion Upon receipt of this code, the current line becomes the first line of the 
form, and the form length set becomes the current forms length. Vertical 
tab positions set below the bottom of the form are ignored. Forms length 
is defined in inches; therefore, subsequent line spacing changes do not 
affect the result of this command. 


Values of n greater than 24 are ignored. 


When forms length is set by an ESC C sequence, the skip—over 
perforation set by ESC N is cancelled. 


This control code overrides forms length set at the operator panel. 
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Set Vertical Tabs in Channels 


ASCII Code ESC ben/l n2n3...n16 0 

Hex Code IB 62 cnl n2n3 ... n16 00 

Dec Code 2798 cnl n2n3...nl60 

Purpose Assigns vertical tabs to channels selected by ESC /. 


where c = 0 through 7 
n= 0 through 255 
ni through nk specify the line number for the vertical tab(s), up to a 


maximum of 16 tab positions. NUL must end the sequence. 


Discussion Channels are selected by ESC /. The distance of each tab stop from TOF 
is the current line spacing times the number of lines given in 7. 


If paper movement is commanded to a value of n greater than the page 
length, the paper movement command is ignored. The values of 7 must 
be in ascending order. If they are not, the sequence up to and including 
the out of sequence number is ignored. The rest of the load is processed. 
Skip over perforation is ignored. 


You can clear any channel by sending ESC b c 0, where c is the channel 
number. 
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Skip Over Perforation 


ASCIT Code ESCNu»v 
Hex Code IB 4En 
Dec Code 2778 n 


Purpose Selects the number of lines (at the current line spacing) for the paper to 
skip at the bottom of the page. 


where n= | through 127 


Discussion n is the number of lines skipped between the last line printed on one page 
and the first line on the next page. The actual distance set is the product 
of n and the current line spacing. If the value of n exceeds the current 
form length, the skip is set to one line smaller than the form length or to 
0, whichever is greater. 


Skip over perforation set by this command overrides operator panel 
settings. This feature is canceled by ESC O, ESC C, ESC C 0. 


Skip Over Perforation, Cancel 


ASCII Code ESCO 
Hex Code 1B 4F 
Dec Code 2779 


Purpose Cancels the skip over perforation set by ESC N and resets the bottom 
margin to zero. 


Discussion O is ASCII uppercase o, not zero (0). 
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Superscript and Subscript Printing 


ASCII Code ESCSzx 

Hex Code IB 53 n 

Dec Code 27 83 n 

Purpose Selects superscript or subscript printing. 


where n= NUL (hex 00) or 0 (hex 30) to enable superscript printing 
n= SOH (hex 01) or 1 (hex 31) to enable subscript printing 


+ Discussion Superscript prints full-sized characters with a baseline higher than the normal 
characters. Subscript prints full-sized characters with a baseline lower than the 
normal characters. When the control code is received, all characters are 
superscript or subscript until reset by ESC T or printer reset. (This differs from 
the Epson standard, which utilizes half-size characters for superscript and 
subscript printing. ) 


You can print both superscript and subscript characters in the same character 
column by using the Backspace (BS) control code, but these characters will not 
print when double high printing is in effect. 


If Superscript/Subscript is combined with Double High (ESC w) 
printing, on/v Double High printing will occur. 


Example The following program illustrates superscript and subscript printing. 
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10 LPRINT “Control Code ESC S$ O selects": 

20 LPRINT CHR#$(273; "8S"; CHR#(0); ° SUPERSCRIPT": CHR#(273; "T" 
3G LPRINT "A"; CHRS(27); "S"; CHRECO); "2"; CHRE(27);5 "TT"; 

40 LPRINT "4B"; CHR$(27); "S"; CHRE(O); "2"; CHRS (A795 "TT": 

VO LPRINT "=C";) CHRS(27);: “"S"i CHRECO); "2"; 

60 LPRINT CHR#(27);: "T" 

7O LPRINT "Control Code ESC S 1 selects"; 

8O LPRINT CHR$(27); "S"i CHR#E(1); " GUBSCRIPT"'; CHRS(27); "T" 
90 LPRINT "Si"; CHR#$(275;5 "SS"; CHR#(1)5 "HEX"; CHRE(2735 "TT"; 
100 LPRINT “: 49 "; CHRS$(27); "S"; CHRS(1); "DEC"; 

110 LPRINT CHR#(27); "T" 

120 LPRINT "Control Code ESC T cancels" 

130 LPRINT “superscript/subscript printing. " 


Control Code ESC S$ 0 selects SUPERSCRIPT 
A2+pe=ce 
Control Code ESC 5 1 selects supscript 


Slyex 49 pEcC 
Control Code ESC T cancels 


superscript/subscript printing. 


Superscript and Subscript Printing, Cancel 


ASCII Code ESC T 
Hex Code 1B 54 
Dec Code 27 84 


Purpose Cancels superscript and/or subscript printing as set by ESC S a. 
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Underline 


ASCH Code ESC—nr 
Hex Code IB 2D hn 


Dec Code 2745 n 


Purpose Turns automatic underlining on and off. 


where n= NUL or 0 (hex 00 or hex 30) to turn off underlining 
n= SOH or 1 (hex 01 or hex 31) to turn on underlining 


Discussion Spaces are underlined, but graphics and grey scale characters are not. 


Example The following program illustrates underlining. 


10 LPRINT 
2O LPRINT 
30 LPRINT 
40 LPRINT 
YO LPRINT 
60 LPRINT 


"Control code ESC -1" 
CHRS(27); "—"; CHRS( 1); 

“enables automatic underlining. " 
"Control code ESC -0" 

CHR (27)i "—"; CHRS(O); 

"disables automatic underlining. " 


Control code ESC -I1 


enables automatic underlining. 
Control code ESC -0O 


disables automatic underlining. 


Epson FX—1050 Emulation 


3—63 


Unidirectional Printing, 1 Line 


ASCII Code ESC < 
Hex Code 1B 3C 
Dec Code 27 60 


Purpose Causes printing to occur from left to right for one line only. 


Discussion Printing normally occurs in both directions of shuttle movement. 
This command causes the printer to print from left to right for 
one line. The command is cancelled by a CR. 


Unidirectional Printing, Set/Reset 


ASCII Code ESC Un 
Hex Code 1B 55 n 
Dec Code 2785 Nn 


Purpose Causes printing to occur in only one direction of shuttle 
movement (left to right). 


where n= NUL or 0 (hex 00 or 30) turns unidirectional mode off 
n=SOH or | (hex 01 or 31) turns unidirectional mode on 


Discussion Printing normally occurs in both directions of shuttle movement. 
Unidirectional printing slows the printer down approximately 
50%, but is sometimes used when very accurate dot placement is 
desired in graphics. 
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Vertical Tab, Execute 


ASCH Code VT 
Hex Code OB 


Dec Code 11 


Purpose Advances the logical print head to the next vertical tab position selected 
by ESC /. 
Discussion If no vertical channel was selected, channel 0 is used. If no vertical tabs 


were Set, the paper advances one line. 


The logical print head moves to the left margin. If a tab position is on the 
current line, the paper is moved to the next tab position. If there are no 
tab positions between the current line and the end of the form, the paper 
is moved to the top of the next form. 


This code cancels all one—line—only emphasis and font controls: 
double—wide from SO and ESC SO, and unidirectional printing from 
ESC <. 
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Vertical Tab, Set/Clear 


ASCII Code ESC Bal n2 n3...nk NUL 

Hex Code 1B 42 nl n2 n3...nk 00 

Dec Code 27 66 ni n2 n3...nk 0 

Purpose Sets up to 16 vertical tab positions. 


where n= | through 255 
k = 1 through 16 
ni through nk specify the line numbers for the vertical tab(s), up to a 


maximum of 16 tab positions. NUL must end the sequence. 


To clear the tab settings, send ESC B NUL (1B 42 00). 


Expression CHR$(27);”B” ;CHR$(nJ);... CHR$(nk); CHRS(0); 


Discussion The values of 7 range from 1 through 255 and must be in ascending 
order. The distance of each tab stop from TOF is the current line spacing 
times the number of lines given in n. If the value of n exceeds the form 
length, commands to move to that tab position are ignored. 


If values of ” are not in ascending order, the sequence up to and 
including the out—of-sequence number is ignored, and the rest of the 
load is processed. Skip over perforation is ignored. 


This command always sets channel 0. You can clear channel 0 by 
sending ESC B 0. (See also the channel selection command, ESC /, and 
the channel loading command, ESC b.) 
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Overview 


This chapter describes the P—Series emulation host control codes that are 
supported for the IBM 6400 ASCII printers. Emulation refers to the ability 
of a printer to execute the commands of a particular printer control language. 
A printer control language is the coding system used to convey, manipulate, 
and print data. Carriage Return, print quality, character attributes such as 
bold and underline, margins, and tabs are typical functions selected by 
printer control language codes. In this manual, the terms emulation, printer 
protocol, and printer control language are synonymous. 


In P-Series emulation mode, the 6400 can print files coded for the P—Series 
printer control language. To select the P-Series emulation mode as the active 
printer configuration, refer to the ASCII Emulation Selection menu in 
Chapter 4 of the JBM 6400 Line Matrix Printer Setup Guide (S246—0116). 


The P-Series emulation provides many configurable parameters. The default 
parameter values for this emulation are shown in Table 4—1. You can modify 
the emulation parameter values in two ways: 


¢ The P-Series host control codes. An extensive set of P—Series control 
code commands can be sent to the printer from an attached host 
computer via the host data stream. Most of this chapter is devoted to 
describing the P—Series control code commands. 


- The printer configuration menus. You can modify a subset of the 
P—Series emulation parameters using the operator panel switches and 
LCD display, as described in the Setup Guide. 


Control codes sent from a host system generally override previous settings 
that result from the configuration menus. However, any configuration 
settings from host control codes will be gone once the printer is powered off 
(or reset to the default values), unless you have saved them to NVRAM 
using the configuration menus. The Setup Guide describes the Save Custom 
Sets option for saving changes to your printer’s NVRAM. 


The emulation’s response to several of the control codes depends on the 
configuration. For example, upon receipt of the carriage return control code, 
the emulation will either perform a carriage return function only, or a 
carriage return and line feed, based on the configuration for the CR function. 
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P—Series Default Values and States 


Your printer’s onboard memory stores a set of typical operating states and 
conditions for the P—Series emulation. When you power on the printer and 
select this emulation, the default settings in Table 4—1 are automatically 
invoked. 


Table 4-1. P-Series Default Settings 


Characteristic Default Setting 


Character Sets IBM PC 
Print Language ASCII (USA) 
IBM PC 
Select Subset Primary ASCII (USA) 
Select Subset Extended 0437 PC Character Set 
Multinational ASCI (USA) 
ECMA Latin 1 
Select Subset Primary ASCII (USA) 
Select Subset Extended Multinational 
DEC Multinational ASCH (USA) 
Control Code 06 8.0 LPI 
Control Code 08 Elongated 
Define CR Code CR=CR 
Auto LF Disable 
Overstrike Enable 
Define LF Code LF = CR+LF 
Select SFCC 1 
EVFU Selected Enable 
Alternate Set 80—9F Control Code 
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Table 4—2 lists several additional default settings for parameters that are 


provided by the Print Format menus (described in Chapter 4 of the Setup 


Guide). Many of the settings shown in Table 4—2 can be overridden by 


P—Series host control codes for the same parameter. 


Table 4—2. Print Format Default Settings 


Characteristic 


CPI 


LPI 
Forms Width 


Forms Length 


Print Quality 
Proportional Spacing 
Italic Print 

Slashed Zero 

Left Margin 

Right Margin 
Bottom Margin 


Perforation Skip 


Default Setting 
10.0 
6.0 


Inches, 13.6 inches 
MM 345.4 mm 


Char. 136 characters 


Inches 11.0 inches 
Millimeters 279 mm 
Lines 66 lines 


DP Quality 
Disable 
Disable 
Disable 

0 columns 
0 columns 
0 lines 


Disable 
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Configuring the P-Series Emulation with Control Codes 


The remainder of this chapter describes the P-Series printer control language 
codes that may be sent from a host computer attached to the printer, in order 
to invoke and configure numerous P—Series emulation functions. 


Format for Control Code Descriptions 


Name 


ASCII Code 


Hex Code 
Dec Code 


Expression 


Purpose 


Discussion 


Example 


The following information is listed for each code function (where applicable). 
The title or function of the command. 


The ASCII mnemonic for the command is shown for the IBM 6400 
ASCII printers, and the P-Series protocol. Command sequences are in 
7-bit (ASCII) form. 


The code or command sequence in hexadecimal numbers. 
The code or command sequence in decimal numbers. 


The control codes used in the BASIC programming language (where 
applicable). 


The function(s) of the control code. 


A discussion of the uses of the code or command sequence, including 
exceptions or limitations to its use. 


A sample written in BASIC programming language is provided for some control 


codes when it is possible to illustrate the effect of a control code, or if a specific 
syntax 1s required to complete the program statement (i.e. Horizontal Tab set, 
Vertical Tab set/clear). The programs in this chapter were run on an IBM 
Personal Computer using Microsoft** GW-BASIC** version 3.22. 


IMPORTANT 


All print samples in this chapter were run on an impact printer that has 
a dot resolution of 1/60—inch horizontally and 1/72—inch vertically. 


WARNING: __ If you specify any parameters for a control code other than the ones that 


are defined in the control code description, unpredictable results may 
occur. 
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Special Function Control Code (SFCC) Header 


A Special Function Control Code (SFCC) is used to extend the control code 
protocol. The SFCC is the control code introducer (or header); it is the first 


input in the sequence of parameters. The general control code sequence is: 


(SFCC)(parameter 1)(parameter 2)...(parameter 7) 


P—Series codes can use SOH, ETX, ESC, * (hat) or ~ (tilde) as control code 
introducers. For example, bold print can be enabled in the P—Series protocol 
using any of the following control code introducers: 


ASCII: SOHG Hex: 0147 Dec: 01 71 BASIC: CHR$(1);“G”; 


ETXG 03 47 03 71 CHR$(3);“G”; 
ESC G 1B 47 21-71 CHR$(27);“G"; 
AG SE 47 9471 CHR3$(94); "G”; 
~G TE 47 126 71 CHR$(126);“G”; 


NOTE: The SFCC has been set to ESC for all examples. 


SFCC Command Line 


Print format, print mode, or international language selection can be 
controlled by a longer sequence known as a command line. Command lines 
are string type commands placed between complete lines of text and affect 
the text which follows. The protocol has six command lines: PMODE, 
OSET, PSET, LPI, LINES, and INCHES. Each of these command lines is 
discussed in this chapter under the appropriate Control Code function. 


For example, the forms length (in inches) can be set using the following 
command line: 


SFCC INCHES: n. f 


where: n is the whole number of inches, and fis the fractional increment in 
0.5 inch increments. 


When using the SFCC in a command line, the SFCC must be the first 
non—blank symbol in the line (space, hex 20, is a blank symbol). In addition, 
characters following spaces (other than a valid line terminator) in a 
command line are ignored so that user comments can be included on the 
command line. The valid line terminators are Form Feed (FF), Line Feed 
(LF), and Carriage Return (CR); however, when used in the command line, 
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these line terminators do not cause any paper motion. If a command line 
contains an error, the command will not be executed. 


Attribute Set and Reset Codes 


Certain print attributes are set and reset (turned on or off) by using the 
appropriate SFCC code sequence and the numbers | or 0. These may be 
either the hexadecimal code 01 and 00, or the ASCII code for the printable 
symbols of decimal | and 0 (hexadecimal code 31 and 30, respectively). 
Expanded Print, Super/Subscript Print, and Underline are attributes that are 
set/reset this way. 


NUL Code 


NUL (Hex 00) is ignored by the printer and can be used as a fill character; 
however, it can not be used to add blank spaces since it is not a space 
character. 


NOTE: Hex ‘80‘ in the 0437 PC Character Set and Hex ‘7F‘ in the 0850 PC 
Character Set are treated as a NUL; however, these two controls can not 


be used as parameter terminators. 


Print Modes Supported for Character Sets 


Table 4-3 presents a summary of which print modes are supported for the 
P—Series emulation character sets. Additional information about character set 
support is provided under the heading “Notes.” P—Series code pages for each 
character set in NLQ and Draft modes are provided in Appendix F. 


P-Series Printer Emulation 


4—7 


Table 4-3. Character Set Print Mode Support 


Character Set 


IBM PC, Primary Subset The print mode support 
ASCII (USA) is the same for all of the 
French IBM PC Primary 
German Subset languages. 
English (UK) 

Danish 

Swedish 

Italian 

Spanish 

Japanese 

French Canadian 
Latin American 
Danish II 

Spanish IT 

Latin American I 


IBM PC, Extended Subset The print mode support 
0437 IBM PC is the same for both 
0850 PC Multilingual Extended character sets. 


Multinational EBCDIC 


ECMA Latin I, Primary Subset The print mode support 
ASCII (USA) is the same for all of the 
German ECMA Latin I Primary 
Swedish Subset languages. 
Danish 
Norwegian 
Finnish 
English (UK) 

Dutch 
French 
Spanish 
Italian 
Turkish 
Japanese 


continued next page 
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Table 4—3. Character Set Print Mode Support (continued) 


Character Set 


ECMA Latin I, Extended Subset 
Barcode 10 CPI 
Multinational DP 10 CPI 
Multinational DP 12 CPI 
Multinational NLQ 10 CPI 
Greek DP 10 CPI 
Greek DP 12 CPI 
Greek NLQ 10 CPI 
Graphic DP 10 CPI 
Graphic NLQ 10 CPI 
Scientific DP 10 CPI 
Scientific DP 12 CPI 
Scientific NLQ 10 CPI 


DEC Multinational 
French 
German 
English (UK) 
Norwegian / Danish 
Swedish 
Italian 
Spanish 
Japanese 
French Canadian 
Dutch 
Finnish 
Swiss 


OCR—A / OCR-B 
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These character sets are 
guaranteed readable 
only in the Print 
Quality and Print 
Density specified. 


The print mode support 
is the same for all of the 
DEC Multinational 
languages. 


N/A N/A N/A Only 10 cpi OCR 
is supported. 
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The Control Codes 


This index lists each printer command by function, ASCII mnemonic, and 


the page where the command is explained in detail. “N/A” means not 


applicable. The rest of this chapter defines the control code functions for 


P-Series Emulation mode. The commands are listed in alphabetical order. 


NOTE: Some control code functions can be accomplished using another 


control code sequence or via operator panel selection. 


FUNCTION 


Paper Motion 


Form Feed 
Line Feed 
Vertical Tab 


Page Format 


Backspace 

Carriage Return 

Forms Length Set (Inches) 
Forms Length Set (Lines) 
Form Margins, Set 

Line Spacing 1/6 Inch (6 Ipi) 


Line Spacing 1/8 Inch (8 Ip1) 


Line Spacing 8 or 10.3 LPI 
(1 line only) 


Line Spacing 7/72 Inch 


Line Spacing n/72 Inch 
(as executed by ESC 2) 


Line Spacing n/216 Inch 
VFU Commands (P-Series) 


Print Attributes 


Bold Print 
Bold Print (1 line only) 


Bold Print Reset 


ASCII CODE PAGE 
FF 4-12 
LF 4-34 
VT 4-50 
BS 4-12 
CR 4-15 
SFCC INCHES 431 
SFCC LINES 4-32 
SFCC v 4-33 
SFCC 2 4-35 
SFCC LPI 
SFCC 0 4-36 
SFCC LPI 
ACK 4-37 
SFCC f 
SFCC 1 4-38 
SFCC A 4-39 
SFCC 3 4-40 
N/A 4-50 
SFCC G 4-13 
SFCC j 
SFCC H 4-14 
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FUNCTION 


Print Attributes (continued) 


Elongated (Double High) Print (1 line) 
Emphasized Print 

Emphasized Print Reset 

Expanded (Double Wide) Print 
Expanded (Double Wide) Print Reset 
Expanded (Double Wide) Print (1 line) 
Overscoring 


Print Mode/Pitch Selection 


Superscript/Subscript Printing 
Superscript/Subscript Printing Reset 


Underline 


Graphics 


Plot, Even Dot (High Density) 


Plot, Odd Dot (Normal Density) 


Other Functions 


Bell 

Character Set Select 

Characters 80—9F (Control Codes) 
Characters 80—9F (Printable Symbols) 
Character Set Select: ECMA Extended 


Character Set Select: 
International Languages 


Extended Character Set 


Extended Character Set Cancel 


Emulation Reset 
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ASCII CODE 


SFCC h 
SFCC E 
SFCC F 
SFCC W 
SFCC W 
SFCC k 
SFCC _ 
SFCC X 


SFCC PMODE 


SFCC [ ng 
SFCC 8 
SFCC T 
SFCC — 


EOT 
SFCC d 


ENQ 
SFCC e 


BEL 

SFCC | 
SFCC 7 
SFCC 6 
SFCC OSET 


SFCC R 
SFCC PSET 


SO 

SFCC SO 
SFCC n 
SFCC 4 


SI 
SFCC SI 
SFCC o 
SFCC 5 


SFCC @ 


PAGE 


429 


425 
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Backspace 


ASCII Code’ BS 
Hex Code 08 
Dec Code 08 


Purpose Moves the logical print head to the left one character space toward the 
first character column. 


Discussion When configured from the operator panel for backspace, BS moves the 
character position indicator (the logical print head position) one 
character space to the left at the current character pitch setting. The code 
is ignored if the logical print head is positioned at the first character 


column. 


Example Print and backspace two character positions. 


10 LPRINT "TTTTT"; 
20 LPRINT CHR#(8); CHRS(8); 
30 LPRINT "==" 


TTT#¥ 
Bell 
ASCII Code BEL 
Hex Code 07 
Dec Code 07 
Purpose Sounds the printer’s buzzer/beeper. 
Discussion The BEL function will sound the buzzer/beeper for 0.2 seconds upon 


receipt of this command. 
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Bold Print 


ASCII Code SFCCG SFCC j 

Hex Code SFCC 47 SFCC 6A 

Dec Code SFCC 71 SFCC 106 

Purpose Selects bold character printing. 

Discussion When the bold character printing control code is received, all characters 
are printed in bold until reset by the bold print reset control code or 
printer reset. Bold Print is the same as printing double strike. 

When SFCC j is used, bold printing is selected for one line only and 
reset by the bold print reset control code, emulation reset, or a paper 
motion command. 

Example The following sample program illustrates bold character printing. 

10 LPRINT "Control code ESC G" 

20 LPRINT CHR#(27); "GC"; 

3O LPRINT “selects bold character printing, " 

40 LPRINT "for example: AaBbCcDdEeFFGgHhIiJ jKkLIMmNnOoPp. " 
YO LPRINT “Control code ESC H" 

60 LPRINT CHR#(27); "H"; 

7O LPRINT “cancels bold character printing. " 


Control code ESC ¢ 


selects bold 
for example: 


Control cade ESC H 


cancels bold 
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character printing, 
AaBbCcDdEeF FGgHhIiJd jKAkLIMmNnOoPp. 


character printing. 
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Bold Print Reset 


ASCII Code SFCCH 
Hex Code SFCC 48 


Dec Code SFCC 72 


Purpose Resets bold character printing. 

Discussion The Bold Print Reset control code only resets the bold print character 
attribute. Other print attributes such as double wide printing are not 
affected. 

Example Refer to the Bold Print control code for a sample program of bold 


character print set and reset. 
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Carriage Return 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


CR 
OD 
13 


Returns the logical print head to the first character column (resets the 
pointer to the first character position). 


The CR code may or may not cause printing or paper motion, depending 
on the Define CR Code value defined in the configuration menus. If the 
Define CR Code submenu displays: 


Define CR Code 
CR=CR 


The characters following the CR are printed over the previous characters 
on the line. If identical characters are placed in the same position on the 
line, those characters will be printed in bold (double strike) print when 
the Overstrike mode is enabled from the operator panel. 


The CR=CR configuration causes subsequent printable data to overprint 
previous data at half speed if Overstrike is enabled from the operator 
panel (and prints somewhat faster if Overstrike is disabled), unless an 
intervening paper motion command is received. 


If the Define CR Code submenu displays: 


Define CR code 
CR = CR+LF 


Control code CR is converted to perform a carriage return and line feed 
function. 
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Character Set Select 


ASCII Code  SFCC 1 xyz (lowercase L) 
Hex Code SFCC 6C xyz 


Dec Code SFCC 76 xyz 


Purpose Selects the character set, extended character set, and the international 
language for a specific character set. 


Expression CHR$(27);”1” ;CHRS(x);CHRS$(v);CHRS$(z); 
where x is the character set (Table 44); 


y is the international language for the selected character set 
(Table 4-5); 


z is the extended character set for the selected character set 
(Table 4-6); 


Discussion If the asterisk (*) is the value selected for x, the character set will not 
change. If * is the value selected for y or z, the previously selected 
international language and/or extended character set for the selected 
character set will be used. 


If X is the value selected for y, the primary language will access the 
downloaded character substitution table defined by SFCC V for the 
selected character set. 


The character set, international language and extended character set can 
also be selected from the printer operator panel, via the Character Set 
and Print Language options; however, the control code setting will 
override the operator panel selection. Except for the asterisk and X 
values discussed above, values other than those shown in the tables will 
result in the control sequence being terminated. 


Appendix F provides print samples for each character set, shown in NLQ 


and Draft print modes. A table on page 4~7 provides detailed notes on 
print mode support for each character set. 
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0(30) 
1(31) 
2(32) 
3(33) 
4(34) 
5(35) 
6(36) 
7(37) 
8(38) 
9(39) 
10(3A) 
113B) 
12(3C) 
13(3D) 


Table 44. Character Set Select (x) 


x Character Set 


IBM PC 


Multinational 
ECMA 94 Latin 1 
DEC Multinational 


Table 4—S. International Language Select (y) 


131) 


Multinational 


ASCII (USA) ASCII (USA) ASCII (USA) 
French EBCDIC German 
German Swedish 
English (UK) Danish 
Danish Norwegian 
Swedish Finnish 
Italian English (UK) 
Spanish Dutch 
Japanese French 
French Canadian Spanish 
Latin American Italian 
Danish—II Turkish 
Spanish—II Japanese 
Latin American—II 
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3(33) 


DEC 
Multinational 


ASCII (USA) 
French 

German 

English (UK) 
Norwegian/Danish 
Swedish 

Italian 

Spanish 
Japanese 

French Canadian 
Dutch 

Finnish 

Swiss 
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0(30) 


1(31) 
2(32) 
3(33) 
4(34) 
5(35) 
6(36) 
7(37) 
8(38) 
9(39) 


10(3A) 
11(3B) 
12(3C) 
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Table 46. Extended Character Set Select (z) 


IBM PC (0437) 


IBM PC (0850) 


1(31) 


Multinational 


Multinational 
Extended Set 


2(32) 3(33) 


ECMA 94 DEC 
Latin 1 Multinational 


Barcode 10 cpi DEC Multinational 
Extended Set 


Multinational DP 10 cpi 
Multinational DP 12 cpi 
Multinational NLQ 10 cpi 
Greek DP 10 cpi 

Greek DP 12 cpi 

Greek NLQ 10 cpi 
Graphics DP 10 cpi 
Graphics NLQ 10 cpi 
Scientific DP 10 cpi 
Scientific DP 12 cpi 
Scientific NLQ 10 cpi 


Multinational (at Primary set 
mode and pitch) 
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Characters 80—9F (Control Codes) 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


SFCC 7 
SFCC 37 
SFCC 55 


Selects hex codes 80 to 9F in the character sets as control codes. Cancels 
the command SFCC 6. 


This control code overrides the operator panel setting (described in 
Chapter 4 of the Setup Guide). 


Characters 80—9F (Printable Symbols) 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


SFCC 6 
SFCC 36 
SFCC 54 


Selects hex codes 80 to 9F in the character sets as printable symbols. 
Cancels the command SFCC 7. 


This control code overrides the operator panel setting (described in 
Chapter 4 of the Setup Guide). 


Appendix F shows the printable symbols for columns 80 to 9F. 
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Character Set Select: ECMA 94 Latin 1 Extended 


ASCIT Code SFCC OSET; n 


Purpose Selects the print mode and pitch at which the extended characters will 
print. Valid only if the ECMA 94 Latin 1 Extended Character Set is 
selected; otherwise, this command is ignored. 


Discussion n ranges from 0 to 12 to select the print mode/pitch combinations 
available from Table 4—1. All other values will result in an error 
message. 


OSET is valid only when the ECMA 94 Latin 1 character set has been 
selected from the operator panel. OSET will be ignored if the IBM PC, 
Multinational, or DEC Multinational Character Sets are active. 


Extended characters will print at the print mode and pitch selected by the 
OSET command, even if that mode and pitch differs from the currently 
selected print mode and pitch. If the print mode differs between the 
extended and primary characters, the first character in the data stream 
selects the print mode at which that line will print. Different pitches can 
be printed on the same line. 


Table 4—1. Print Modes/Pitches Available Using P-Series OSET 
(ECMA 94 Latin 1, Extended Character Set Only) 


pon Print Mode/Pitch Select 


Bar Code DP 10 cpi 
Multinational DP 10 cpi 
Multinational DP 12 cpi 
Multinational NLQ 10 cpi 
Greek DP 10 cpi 

Greek DP 12 cpi 

Greek NLQ 10 cpi 
Graphics DP 10 cpi 
Graphics NLQ 10 cpi 
Scientific DP 10 cpi 
Scientific DP 12 cpi 
Scientific NLQ 10 cpi 
Multinational at Primary Character Set 
Mode and Pitch 


0 
] 
Z 
3 
4 
5 
6 
7 
8 
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Character Set Select: International Languages 


ASCII Code = SFCC PSET3n SFCC Rn 

Hex Code SFCC 52 n 

Dec Code SFCC 82 n 

Purpose Specifies the international language set identified by “n’” in the basic 


character set selected from the operator panel (ECMA—94 Latin 1, IBM 
PC, Multinational, and DEC Multinational). Refer to Appendix F for 
individual character set charts. 


where n specifies a language, as shown in Table 4—7. 


Table 4—7. International Character Sets 


ae Character Set Selected 


ECMA 94 IBM PC DEC 
Latin 1 (0437 or 0850) Multinational Multinational 
0(30) 0 ASCII (USA) ASCII (USA) ASCII (USA) ASCII (USA) 
1(31) l German French EBCDIC French 
2(32) 2 Swedish German German 
3(33) 3 Danish English (UK) English (UK) 
4(34) 4 Norwegian Danish Norwegian/Danish 
5(35) 5 Finnish Swedish Swedish 
6(36) 6 English (UK) Italian Italian 
71(37) 7 Dutch Spanish Spanish 
8(38) 8 French Japanese Japanese 
9(39) 9 Spanish French Canadian French Canadian 
OA(3A) 10 Italian Latin American Dutch 
OBGB) 1] Turkish Danish—II Finnish 
OC(3C) 12 Japanese Spanish—II Swiss 
OD(3D) 13 Latin American—II 


Character Set Select: International Languages (continued) 


Discussion 


Example 


The international character set can also be selected from the operator 
panel via the Print Language option; however, the control code setting 
will override the operator panel character set selection. Values other than 
those selectable from Table 4—7 will be ignored. 


Appendix F provides print samples for each character set, shown in NLQ 
and Draft print modes. A table on page 4~7 provides detailed notes on 
print mode support for each character set. 


The following example illustrates international character selection using 
the IBM PC character set. 


LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 


L.PRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 


"Control code ESC R 5 selects” 
"the Swedish character set shown 
“the USA (ASCII) characters. " 


"“ABCDENIT* —-* € 3 > 8 
CHR$ (2735 "R"; CHR$(5); 
"A BCDENIJ* -—-* ¢€ 3 } 


CHRS (27); "R"; CHR$(0); 


"Control code ESC R 5 selects! 
"the Swedish character set shown 
"the USA (ASCII) characters. " 


"ABCDE\VI*-* ¢ i 3 
CHR# (27); "R"i CHRS(5); 
oe ie a a a a 


CHRS (27); "R"; CHR#(O); 


Control code ESC R 5 selects 
the Swedish character set shown beneath 
the USA (ASCII) characters. 


A B 
A B 
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CDE 
CDA 


Ne se ea 
SAU -¢@ 8b as 
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beneath" 


beneath" 


Elongated (Double High) Print , 1 Line Only 


ASCII Code 
Hex Code 


Dec Code 


Purpose 


Discussion 


Example 


SFCC h BS 
SFCC 68 08 
SFCC 104 08 


Selects elongated (double high) character printing for one line only. 
Elongated characters are approximately double height but standard 
width. 


The elongated character control code is a line—-by—line print attribute; 
when the control code is received, one entire line of elongated characters 
is printed and then automatically reset. 


When configured for double high print, the P—Series control code BS 
(Hex 08) also selects elongated character printing for a single line. 


When using this feature with relative line slewing, the paper will be 
moved n+ | lines rather than 7 lines. Refer to Chapter 8 (Vertical Page 
Formatting) for more information on relative line slewing. When using 
small line spacing and the lines overlap, an unexpected print format may 
result. 


The following sample program illustrates elongated character printing. 


10 LPRINT "Control code" 

2O LPRINT "ESC h selects” 

30 LPRINT CHR#(27); "hh"; 

40 LPRINT “elongated character printing" 
7O LPRINT “for one line only. " 


Control code 
ESC h selects 


elongated character printing 


for one line only. 
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Emphasized Print 


ASCIT Code SFCCE 

Hex Code SFCC 45 

Dec Code SFCC 69 

Purpose Selects emphasized character print format. 

Discussion When the emphasized print control code is received, all characters will 
be printed in emphasized print until reset by the emphasized print reset 
control code or printer reset. The emphasized print attribute is 
implemented by horizontal “shadow” printing. 

Emphasized print is ignored during superscript or subscript printing, and 
when 15—20 cpi characters have been selected. 

Example The following sample program illustrates emphasized character printing. 

10 LPRINT "Control code” 

20 LPRINT "ESC E selects” 

30 LPRINT CHR#(27); "E"; 

40 LPRINT “emphasized character printing. " 

42 LPRINT "Control code ESC F” 

50 LPRINT CHRS$(27)5 "FF"; 

60 LPRINT "cancels emphasized character printing. ” 
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Control code 

ESC E selects 

emphasized character printing. 

Control code ESC F 

cancels emphasized character printing. 
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Emphasized Print Reset 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


SFCC F 

SFCC 46 

SFCC 70 

Resets emphasized character printing. 


The emphasized print reset control code only resets the emphasized print 
character attribute. 


See the Emphasized Print control code example for an example of 
Emphasized Print Reset. 


Emulation Reset 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


SFCC @ 
SFCC 40 
SFCC 64 
Initializes all print mode related parameters to values previously saved. 


Print mode, line spacing, international language selection, margins, form 
length, skip—over perforation, and character pitch are reset to previously 
saved values. Character-by—character and line-by—line attributes are 
canceled. The vertical format unit is cleared. The current line is set to the 
top—of-form position. Interface parameters and printer protocol selection 
are not affected. 
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Expanded Print (Double Wide) 


ASCH Code SFCC Wn 


Hex Code SFCC 57 n 


Dec Code SFCC 87 n 


Purpose Selects or resets expanded (double wide) print. 


where 


n= 1 selects expanded print (hex 01 or hex 31) 
n = 0 resets expanded print (hex 00 or hex 30) 


Discussion When expanded print using SFCC W is received, all characters will be 
printed double wide until reset by the expanded print reset control code 


or a printer reset. 


Example The following sample program illustrates expanded character printing 


and expanded character printing reset. 


10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
YO LPRINT 
60 LPRINT 
70 LPRINT 
80 LPRINT 


"Control code" 

"FSC Wil selects" 

CHR (2773 "W"s CHRE(1); 
"expanded character printing. " 
"Control code" 

"ESC WO resets" 
CHR$(27); "W"; CHR (0); 
“expanded character printing. " 


Control code 

ESC Wil selects 

expanded character printing. 
Control code 

ESC WN OO resets 

expanded character printing. 
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Expanded Print (Double Wide), 1 Line Only 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


SFCC k 

SFCC 6B 

SFCC 107 

Selects expanded (double wide) print for one line only. 


This expanded print control code is a line—by—line print attribute; when 
the SFCC k control code is received, the current line is printed double 


wide and then automatically reset. 


This control code can be reset by a paper motion control code (LF, VT, 
CR, etc.), SFCC @ (printer reset), CAN or SFCC W (double wide 
print). 


The following sample program illustrates Expanded Print for one line 
only. Another example of expanded printing is shown for Expanded 
(Double Wide) Print, SFCC W on page 426. 


10 LPRINT "Control code" 

20 LPRINT "SO selects" 

30 LPRINT CHR#(14); 

40 LPRINT "expanded character printing" 
2O LPRINT "for one line only. " 


Control code 

50 selects 

expanded character printing 
for one line only. 
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Extended Character Set 


ASCII Code — SO (Shift Out) SFCC SO 
SFCC n 
SFCC 4 
Hex Code OE SFCC OE 
SFCC 6E 
SFCC 34 
Dec Code 14 SFCC 14 
SFCC 110 
SFCC 52 
Purpose Accesses the extended character set in the range AQ to FF hex using codes 20 
to 7F hex. 
Discussion Used in 7—bit systems as if data bit 8 was set to 1. For example, sending code 


20 hex accesses the symbol at code point AO hex. If a printable symbol is not 
available at the code point, a space is printed. 


SFCC 4 is not cancelled by the next paper motion command; SO, SFCC SO, 
SFCC n are cancelled by paper motion. Refer to the character set charts in 
Appendix F. 


Example The following sample program illustrates the Extended Character Set and 
Extended Character Set Cancel (see page 4-29) control codes. 


10 LPRINT "Control code" 

2O LPRINT "ESC 4 selects the extended character set" 

3O LPRINT “and ESC 5 selects the primary character set" 

40 LPRINT “which is displayed beneath the extended character set." 
20 LPRINT 

60 LPRINT CHRS$(27); "4"; 

70 LPRINT "ABCDEFGH" 

BO LPRINT CHR$(27); "5" 

90 LPRINT "ABCDEFGH"” 


Control code 

ESC 4 selects the extended character set 

and ESC 5 selects the primary character set 

which 15 displayed beneath the extended character set. 


EHH 


ABCDEFGH 
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Extended Character Set Cancel (Primary Set Select) 


ASCII Code _ SI (Shift In) 


Hex Code OF 


Dec Code 15 


Purpose Cancels Extended Character Set as selected by SO, SFCC SO, SFCC n, 
and SFCC 4, and selects the Primary Character Set. 


Discussion Used in 7—bit systems. If data bit 8 is disabled, this control code selects 
the range as if data bit 8 is set to 0, and data is printed as characters from 
20 to 7F hex. 

Example Refer to the Extended Character Set example on the previous page. 
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SFCC SI 
SFCC o 
SFCC 5 


SFCC OF 
SFCC 6F 
SFCC 35 


SFCC 15 
SFCC 111 
SFCC 53 
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Form Feed 


ASCII Code’ FF 
Hex Code OC 


Dec Code 12 


Purpose Prints the data in the buffer, advances the paper position to the next 
top—of-form and moves the character position to the first character 
column. 

Discussion The default forms length is determined by the printer’s configuration. 


Forms length is set by using the operator panel or forms length control 
codes. Code FF cancels all single—line only print attributes. 


The default form length is 11 inches. The Form Feed command will 
react differently when the VFU is active. Refer to Chapter 8 (Vertical 
Page Formatting). 
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Forms Length Set (Inches) 


ASCII Code SFCC INCHES; nf 
Purpose Sets the length of forms (paper) in inches. 


where n= whole numbers from | to 24 to specify the number of 
inches on a page. 


f= fractional number in .5—inch increments (minimum forms 
length is .5 inches). 


Discussion Upon receipt of this code, the current line becomes the first line of the 
form, and the form length set becomes the current forms length. Vertical 
tab positions set below the bottom of the form are cleared. 


Forms length is defined in inches; therefore, subsequent line spacing changes 
do not affect the result of this command. Increments of .5—inch can be 
specified; for example, sending the following command will result in a form 
length setting of 7-1/2 inches: SFCC INCHES; 7.5 


The maximum forms length is 24 inches. All other values are ignored. In 
INCHES mode, incorrect values will produce an error message. 


Forms length can also be set by the operator panel. The control code 
forms length setting from the host computer will override the operator 
panel setting. However, if the VFU is enabled and loaded, this command 
is ignored. 
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Forms Length Set (Lines) 


ASCII Code SFCC LINES; x 
Purpose Sets the length of a form (paper) in lines. 


where n= 1 to 192 (P-Series) to specify the number of lines per 
page at the current line spacing. 


Discussion The forms length is set to the number of lines defined by the quotient of 
n and the current line spacing so that the units are in inches. In LINES 
mode, the maximum form length is 24 inches, and n values in excess of 
24 inches will cause an error message. 


If the calculated forms length in lines is not an exact multiple of the 
target machine dot size, the forms length value will be adjusted down to 
the next possible multiple. 


If the VFU is enabled and loaded, this command is ignored. 
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Form Margins, Set 


ASCII Code 


Hex Code 
Dec Code 


Purpose 


Discussion 


SFCC v ni n2 n3 n4 


SFCC 76 ni n2 n3 n4 


SFCC 118 nl n2 n3 n4 


Selects left (n/), right (12), top (n3), and bottom (74) form margins. 


where 


nl = The width of the left margin (hex value) in character columns at 


the current cpi. If the requested margin is larger than the current 
(form width—right margin), the value is ignored. 


n2 = The width of the right margin (hex value) in character columns 
at the current cpi. If the requested margin is larger than the current 
(form width—left margin), the value is ignored. 


n3 = The length of the top margin (hex value) in character lines at 
the current lpi. If the requested margin is larger than the current 
(form length—bottom margin), the value is ignored. 


n4 = The length of the bottom margin (hex value) in character lines 
at the current lpi. If the requested margin is larger than the current 
(form length-top margin), the value is ignored. 


A hex value of FF for n/, n2, n3, or n4 indicates that the margin remains 


unaffected. 


When set, the right and bottom margins take effect immediately; the left 


margin takes effect for the current line only if no horizontal motion has 


occurred for the line, otherwise it takes effect on the next line. The top 


margin always takes effect on the next form. 


Vertical tabs defined within the top and bottom margins are ignored. 


Horizontal tabs are offset by the left margin and ignored within the right 
margin. 
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Line Feed 


ASCII Code LF 
Hex Code OA 
Dec Code 10 


Purpose Prints the data in the buffer (if any) and advances the vertical character 
position one line at the current line space setting. 


Discussion If configured for LF equals new line (LF=CR+LF), the logical print head 
is positioned at character column 1 of the new line. Otherwise, the 
logical print head does not move when configured for LF function only 
(LF=LF ONLY). The LF function cancels all single line print attributes 
such as double high (elongated) and double wide (expanded) characters. 


This code is always configured for LF=CR+LF in the P—Series protocol. 


In the P-Series Even Dot Plot mode (high density graphics), the LF code 
does not cause paper position motion; the data in the buffer is plotted 
and the logical print head is positioned at character column | in 
anticipation of the Odd Dot Plot control code to complete high density 
graphic plotting. 


In the P—Series Odd Dot Plot mode (normal density graphics), the LF 
code plots the data in the buffer, advances the paper position a single dot 
row at the current vertical dot density, and positions the logical print 
head at character column 1. 
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Line Spacing 1/6 Inch (6 Ipi) 


ASCIT Code SFCC LPI; n 
SFCC An 
SFCC 2 


Hex Code SFCC 41 
SFCC 32 


Dec Code SFCC 65 
SFCC 50 


Purpose Sets line spacing to 6 Ipi or as set by SFCC A. 


Discussion For SFCC LPI ; n, the value of n can be 6 or 8 only. If n = 6, this 
command sets line spacing to 1/6 inch. Values of n other than 6 or 8 will 
cause an error message. 


SFCC/ESC 2 asserts n/72—inch line spacing as set by SFCC/ESC A 
(page 4-39). If no distance has been set by SFCC/ESC A, the distance is 
1/6 inch. 


The control code line spacing selection will override the operator panel 
line spacing setting. 


Example The following example illustrates 1/6—inch line spacing and assumes that 
a distance has not been set by ESC A. 


10 LPRINT “Control code ESC 2 sets" 

20 LPRINT CHR$(27); "2"; 

JO LPRINT “line spacing at" 

40 LPRINT "6 lpi for all subsequent lines" 

YO LPRINT “until reset or another spacing is selected. " 


Control code ESC 2 sets 

line spacing at 

6 lpi for all subsequent lines 

until reset or another spacing is selected. 
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Line Spacing 1/8 Inch (8 Ipi) 


ASCII Code SFCC LPI ;7 SFCC 0 

Hex Code SFCC 30 

Dec Code SFCC 48 

Purpose Specifies continuous line spacing at 1/8—inch increments (8 Ipi). 
Discussion When the 1/8—inch line spacing control code is received, all lines will be 


printed at 8 lpi until a new line spacing is selected or power is reset. The 


control code line spacing selection will override the operator panel line 


spacing setting. 


For SFCC LPI ; n, the value of n can be 6 or 8 only. If = 8, this 
command sets line spacing to 1/8 inch. Values of n other than 6 or 8 will 


Cause an error Message. 


Example The following example illustrates 1/8—inch line spacing. 
10 LPRINT "Control code ESC O sets" 
20 LPRINT CHRS$(27); "0"; 
3O LPRINT “line spacing at" 
40 LPRINT "1/8 (8 lpid inch for all subsequent lines" 
YO LPRINT “until reset or another spacing is selected. " 


Control code ESC O sets 

line spacing at 

1/8 (8 ipid inch for all subsequent lines 
until reset or another spacing is selected. 
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Line Spacing 8 or 10.3 Ipi (1 Line Only) 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


ACK SECC T 
06 SFCC 66 
06 SFCC 102 


Selects line spacing of 8 or 10.3 Ipi for the current line only. 


The default line spacing is reselected automatically after one line. Line 


spacing may be selected either through the operator panel or by line spacing 


control codes. The control code setting will override the operator panel line 
spacing setting. 


If the alternate line spacing selected from the operator panel is 8 Ipi, the ACK 
control code will set the line spacing to 8 lpi. If 10.3 lpi was selected from the 
operator panel, the ACK control code will set the line spacing to 10.3 Ipi 
(7/72). 


The following example illustrates printing a single line of text at 8 Ipi. 


10 LPRINT “Control code ACK" 

20 LPRINT "selects 8 Ipi line spacing" 

3O LPRINT CHR$(6); "for one line only. " 

40 LPRINT "The default line spacing is" 

7O LPRINT “then reselected automatically. " 


Control code ACK 
selects 8 lpi line spacing 


for one line only. 
The default line spacing is 


then reselected automatically. 
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Line Spacing 7/72 Inch 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


SFCC 1 

SFCC 31 

SFCC 49 

Specifies the line spacing at 7/72—inch (10.3 Ipi) increments. 


When the 7/72—inch line spacing control code is received, all lines will 
be printed at the 7/72—inch line spacing until a new line spacing 1s 
selected or power is reset. The control code line spacing selection will 
override the operator panel line spacing setting, and the message display 
will reflect the line spacing as 10.3 lines per inch. 


Caution should be used when combining this control code with other 
print attributes such as Elongated (Double High), Superscript, or 
Subscript; overlapping lines may occur. Printing at different horizontal 
and vertical densities will not overlap. 


The following example illustrates 7/72—inch line spacing. 


10 LPRINT "Control code ESC 1 sets" 

20 LPRINT CHRS$(27); "1"; 

30 LPRINT “line spacing at" 

40 LPRINT "7/72 inch for all subsequent lines" 

YO LPRINT “until raset or another spacing is selected.” 


Control code A 1 sets 


7798 iheh> Pare bit Shen gee nt 


11 rese 
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ines 


line 
or anot ng is selected. 
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Line Spacing n/72 Inch 


ASCII Code SFCCAn 
Hex Code SFCC 41 n 


Dec Code SFCC 65 n 


Purpose Stores a line spacing of n/72—inch increments. 
where n= | to 85 (all others are ignored) 
Discussion When the SFCC A control sequence is received, all line feed commands 


following an SFCC 2 sequence* will be at n/72—inch line spacing until a 
new line spacing is selected or power is reset. The control code line 


spacing selection will override the operator panel line spacing setting. 


*The SFCC 2 sequence (page 4—35) asserts the line spacing which was 
stored by the preceding SFCC A sequence. 


Small values of 7 may result in overlapping lines. Overlapping lines may 
also occur if print attributes such as Elongated (Double High), 
Superscript, or Subscript characters are used on the same line. Printing at 
different horizontal and vertical densities will not overlap. 


Example The following example illustrates 20/72—inch line spacing. 


10 LPRINT "Control code ESC A 20 sets" 

20 LPRINT CHR#(27); "A"; CHR$(20); CHRS(27); "2"; 

3O LPRINT "line spacing at 20/72 inch" 

40 LPRINT "increments for all subsequent lines" 

JO LPRINT “until reset or another spacing is selected. " 


Control code ESC A 2O sets 
line spacing at 20/72 inch 


increments for all subsequent lines 


until reset or another spacing is selected. 
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Line Spacing n/216 Inch 


ASCII Code SFCC3n 
Hex Code SFCC 33 n 


Dec Code SFCC 51 7 


Purpose Specifies the line spacing at n/216—inch increments. 
where n= 1to 255 
Discussion When the n/216—inch line spacing control code is received, all line feeds 


following will be at /216—inch line spacing until a new line spacing is 
selected or power is reset. The control code line spacing selection will 
override the operator panel line spacing setting. 


The vertical character position moves only in multiples of the current dot 
row spacing. If the distance to move is other than a multiple of the 
current dot row spacing, the remainder is added to the next paper motion 
command. 


Caution should be used when combining this control code with other 
print attributes such as Elongated (Double High), Superscript, or 
Subscript; overlapping lines may occur. Printing at different horizontal 
and vertical densities will not overlap. 


Example The following example illustrates n/216—inch line spacing. 


10 LPRINT "Control code ESC 3 50 sets" 

20 LPRINT CHR#(27); "3"; CHRE( 50); 

SO LPRINT "line spacing at 50/216 inch" 

40 LPRINT "increments for all subsequent lines" 

VO LPRINT “until reset or another spacing is selected. " 


Control code ESC 3 50 sets 
line spacing at 50/216 inch 


increments for all subsequent lines 


until reset or another spacing is selected. 
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Overscoring 


ASCII Code SFCC_n 

Hex Code SFCC SF n 

Dec Code SFCC 95 n 

Purpose Enables or disables automatic overscoring of all characters. 


where n= () to disable automatic overscoring (hex 00 or hex 30) 
n= 1 to enable automatic overscoring (hex 01 or hex 31) 


Discussion When automatic overscore is enabled, all characters, including spaces, 
will be overscored until disabled. 


Example The following sample program illustrates automatic overscoring and 
overscoring reset. 


10 LPRINT "Control code ESC _ i" 

20 LPRINT CHR$(27);"_"; CHRS(1); 

30 LPRINT "enables automatic overscoring. ” 
40 LPRINT "Control code ESC _ 0" 

¥O LPRINT CHR#(27); "_"; CHRS(0O); 

60 LPRINT "disables automatic overscoring. " 


Control code ESC 1 
enables automatic overscoring. 


Control code ESt e) 


disables automatic overscoring. 
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Plot, Even Dot (P—Series High Density Graphics) 


ASCII Code EOT SFCC d 

Hex Code 04 SFCC 64 

Dec Code 04 SFCC 100 

Purpose Prints dots at the even numbered dot columns. 

Discussion The even dot plot code is used for programming high density graphics 


and must be used in conjunction with the Odd Dot Plot code (05 hex). 
Refer to the P-Series Compatible Plot mode section in Chapter 7 
(Graphics) for detailed plot mode information. 


Example Print two high density plot boxes using odd and even dot plot for high 
density graphics. Compare the example below to the normal density odd 
dot plot example on page 4-43. 


10 LPRINT "EVEN AND ODD DOT PLOT" : LPRINT 
20 LPRINT CHRS$(4); "?77?7?7?7CCCCRR?277772" 

30 LPRINT CHRS$(5); "?277?7?77?@C@@GO777777" 

40 FOR I=1 TO 36 

SO LPRINT CHR$(4); "A@eee eeeeeeaecece " 

60 LPRINT CHRS$(5); "A@@ee e@eeeeAGeee " 

70 NEXT I 

SO LPRINT CHRS®(4); "22777? ?7?@CCRCE777 777" 

90 LPRINT CHR#(5); "?????7CCBCCET 77772" 


EVEN AND ODD DOT PLOT 


FI} Ld 


44? P-Series Printer Emulation 


Plot, Odd Dot (P—Series Normal Density Graphics) 


ASCII Code ENQ SFCC > 

Hex Code 05 SFCC 65 

Dec Code 05 SFCC 101 

Purpose Prints dots at the odd numbered dot columns. 

Discussion This is the P-Series programming normal density graphics control code. 


The ENQ code should occur before any printable data in the data stream. 
For high density graphics, the Even Dot Plot code (04 hex) must be used 
in conjunction with (and precede) the Odd Dot Plot code. Refer to the 
P-Series Compatible Plot mode section in the Chapter 7 (Graphics) for 
detailed plot mode information. 


Example Print two normal density plot boxes using odd dot plot. Compare the odd 
dot plot example below to the high density Even Dot Plot example on 
page 442. 


10 LPRINT "ODD DOT PLOT" : LPRINT 


30 FOR I=1 TO 36 
40 LPRINT CHRS(5); "A@@@e GeGeeeAececee " 
90 NEXT I 


ODD DOT PLOT 


| 
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Print Mode/Pitch Selection 


ASCII Code 


Hex Code 


Dec Code 


Purpose 


Discussion 


SFCC PMODE; n SFCC X mn 
SFCC [ nq 


SFCC 58 mn 
SFCC 5B un 71 


SFCC 88 mn 
SFCC 91 » 113 


Selects the print mode and character pitch in characters per inch (cpi). 


where In SFCC PMODE; n 
n ranges from 0 to 6 to select the print mode/pitch 
combinations available from Table 4-8. All other values will 
result in an error message. 


where: In SFCC [ nq 
n= Print Mode/Pitch code (values other than those shown in 
Table 4—9 are ignored.) 
q = Command sequence terminator 


where In SFCC X mn 
m = Print Mode code n = Pitch (cpi) 


An asterisk (*) (hex 2A) may be substituted for m or n. 
Whenever the asterisk replaces m or n, its current value will 
not change. Values other than those shown in Table 4—10 and 
Table 4-11 are ignored. 


NOTE: The print mode must be changed before the first printable symbol of 
a print line or the command sequence is deferred until the next line. 


P—Series PMODE switches to the Primary Character Set and selects 
print mode and pitch. 


Print mode and pitch can also be selected from the operator panel. The 
print mode/pitch select control code from the host computer will 
override the operator panel print mode setting and the print mode and 


pitch selection will be reflected on the message display. 
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A complete set of tables identifying print mode, pitch, and dot densities 
for all print modes follows. 


Table 4—8. Print Mode and Pitch —(SFCC PMODE;n) 


ae | Print Mode and Pitch 


DP 10 cpi 
DP 12 cpi 
DP 15 cpi 


NLO 10 cpi 
DP 10 cpi 

OCR-A 10 cpi 
OCR-B 10 cpi 


Table 4-9. Print Mode and Pitch — (SFCC [nq) 


Don Print Mode and Pitch 


NLQ 10 cpi 
DP 10 cpi 
Draft 12 cpi 
DP 12 cpi 
DP 13 cpi 


Table 4-10. Horizontal and Vertical Dot Density — (SFCC X) 


m (Hex*) Horizontal Density Resolution Vertical Density Discussion 


0(30) 
1(31) 
2(32) 
3(33) 
4(34) 
5(35) 
6(36) 
7(37) 
8(38) 


120 dpi 
180 dpi 
120 dpi 
120 dpi 
120 dpi 
120 dpi 
120 dpi 
120 dpi 
120 dpi 


72 dpi 
96 dpi 
A8 dpi 
A8 dpi 
48 dpi 
144 dpi 
144 dpi 
72 dpi 
72 dpi 


DP 
DP 


*The hex values shown (i.e., 0 and 30) are equal. Either value can be used in your program expression. 
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Table 4-11. Print Mode and Character Pitches (SFCC X) 


Characters per inch 


value of n: value of m: 
Print DP NLQ DRAFT DRAFT DRAFT OCR-A OCR-B_ DP DP 
Mode* 0(30) 1(31) 2(32) 333) 4(34) §(35) 6 (36) 7(37) 8 G8) 


*The hex values shown (i.e., 0 and 30) are equal. Either value can be used in your program 
expression. The value of m is is represented by the font choice line. 


NOTE: When using the Multinational character set in OCR—A or OCR—B 
print mode, a unique character set is used. Refer to the 
Multinational Character Sets section for more information. 


Example Any of the BASIC expressions listed below will select the DP print 
mode at 17 cpi. 


where: m (print mode) = 0 or 30 for DP; and 
n (pitch) = 4 or 34 for 17 cpi. 


CHR$(1);“X”;CHR$(0);CHR$(4); 
CHRS$(1);“X”;CHR$(30);CHRS$(34); 


CHR$(1);“X04”; 
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Superscript/Subscript Printing 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


where 


NOTE: 


Example 


SFCC S n 

SFCC 53 n 

SFCC 83 n 

Selects superscript or subscript printing. 


An SFCC S code can be set for superscript or subscript printing, as 
follows: 


n= 0 to enable superscript printing (hex 00 or hex 30) 
n= 1 to enable subscript printing (hex 01 or hex 31) 


When this control code is received, all characters will be superscript 
or subscript until reset by the super/subscript printing reset control 
code (SFCC T) or printer reset. Use caution when combining this 
command with other print attributes; arbitrary combinations might 
yield unexpected results. 


Superscript and subscript characters print at the same size as the 
current font. They are shifted up or down one half of a line. 


The following sample program illustrates superscript/subscript 
printing. 
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10 LPRINT “Control Code ESC S$ O selects": 

20 LPRINT CHR#$(273; "8S"; CHR#(0); ° SUPERSCRIPT": CHR#(273; "T" 
3G LPRINT "A"; CHRS(27); "S"; CHRECO); "2"; CHRE(27);5 "TT"; 

40 LPRINT "4B"; CHR$(27); "S"; CHRE(O); "2"; CHRS (A795 "TT": 

VO LPRINT "=C";) CHRS(27);: “"S"i CHRECO); "2"; 

60 LPRINT CHR#(27);: "T" 

7O LPRINT "Control Code ESC S 1 selects"; 

8O LPRINT CHR$(27); "S"i CHR#(1); " GUBSCRIPT"'; CHRS(27); "T" 
90 LPRINT "Si"; CHR#$(27);5 "S"; CHR#(1)5 "HEX"; CHRE(2735 "TT"; 
100 LPRINT “: 49 "; CHRS(27); "S"; CHRS(1); "DEC"; 

110 LPRINT CHR#(27); "T" 

120 LPRINT "Control Code ESC T cancels" 

130 LPRINT “superscript/subscript printing. " 


Control Code ESC S$ 0 selects SUPERSCRIPT 
A2+pe=ce 
Control Code ESC 5 1 selects supscript 


Slyex 49 pEC 
Control Code ESC T cancels 


superscript/subscript printing. 


Superscript/Subscript Printing Reset 


ASCII Code SFCCT 
Hex Code SFCC 54 
Dec Code SFCC 84 


Purpose Resets superscript and subscript printing. 
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Underline 


ASCH Code SFCC—n 


Hex Code SFCC 2D n 


Dec Code SFCC 45 n 


Purpose Enables or disables automatic underlining of all characters. 


where 


Discussion When automatic underline is enabled, all characters, including spaces, 


n= 0 to disable automatic underlining (hex 00 or hex 30) 
n= 1 to enable automatic underlining (hex 01 or hex 31) 


will be underlined until disabled. 


Example The following sample program illustrates automatic underlining. 
10 LPRINT "Control code ESC -1" 
2O LPRINT CHR®(27); "—"; CHRS(1); 
3O LPRINT “enables automatic underlining. " 
40 LPRINT "Control code ESC ~-0" 
YO LPRINT CHR$(27); "—"; CHRS(O); 
60 LPRINT "disables asutomatic underlining. " 


Control cade ESC -I1 


enables sutomatic underlining. 
Control code ESC -0 


disables automatic underlining. 
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VFU Commands (P-Series) 
ASCII Code — Refer to the P-Series EVFU section in Chapter 8. 


NOTE: Ifthe SFCC being used is ESC, the PI line must be set high when 


using the EVFU. 
Purpose Load and execute the VFU. 
Discussion Refer to Chapter 8 for detailed information. 
Vertical Tab 
ASCII Code VT 
Hex Code OB 
Dec Code 1] 
Purpose Prints the data in the buffer and advances the paper to the next vertical 


tab position. 


Discussion If a vertical tab format is defined in the EVFU (channel 12) and the VFU 
is enabled, the paper is moved to the next vertical tab position. 


If a vertical tab format is not defined, the paper is advanced to the next 
line at the current line spacing. More information on Vertical Tabs 1s 
provided in the EVFU section of Chapter 8. 
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Overview 


This chapter describes the Serial Matrix emulation host control codes that are 
supported for IBM 6400 ASCII printers. Emulation refers to the ability of a 
printer to execute the commands of a particular printer control language. A 


printer control language is the coding system used to convey, manipulate, and 
print data. Carriage Return, print quality, character attributes such as bold and 
underline, margins, and tabs are typical functions selected by printer control 
language codes. In this manual, the terms emulation, printer protocol, and printer 
control language are synonymous. 


The Serial Matrix emulation is very similar to the code system used by an IBM 
Graphics Printer, but contains more features. This emulation enables a 6400 line 
matrix printer to print files coded for a serial matrix printer. To select the Serial 
Matrix emulation mode as the active printer configuration, refer to the ASCII 
Emulation Selection menu in Chapter 4 of the 6400 Line Matrix Printer Setup 
Guide (S246-0116). 


The Serial Matrix emulation provides many configurable parameters. The 
default parameter values for this emulation are shown in Table 5—1. You can 
modify the emulation parameter values in two ways: 


¢ The Serial Matrix host control codes. An extensive set of Serial 
Matrix control code commands can be sent to the printer from an 
attached host computer via the host data stream. Most of this chapter is 
devoted to describing the Serial Matrix control codes. 


- The printer configuration menus. You can modify a subset of the 
Serial Matrix emulation parameters using the operator panel keys and 
LCD display, as described in the Setup Guide. 


Control codes sent from a host system generally override previous settings 
that result from the configuration menus. However, any configuration 
settings from host control codes will be gone once the printer is powered off 
(or reset to the default values), unless you have saved them to NVRAM using 
the configuration menus. The Setup Guide describes the Save Custom Sets 
option for saving changes to your printer’s NVRAM. 


The emulation’s response to several of the control codes depends on the 
configuration. For example, upon receipt of the carriage return control code, 
the emulation will either perform a carriage return function only, or a 
carriage return and line feed, based on the configuration for the CR function. 
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Serial Matrix Default Values and States 


Your printer’s onboard memory stores a set of typical operating states and 
conditions for the P—Series emulation. When you power on the printer and 
select this emulation, the default settings in Table 5—1 are automatically 
invoked. 


Table 5—1. Serial Matrix Default Settings 


Characteristic Default Setting 


Character Sets IBM PC 
Print Language 
IBM PC 
Select Subset Primary ASCII (USA) 
Select Subset Extended 0437 IBM PC 
Multinational ASCII (USA) 
ECMA Latin 1 
Select Subset Primary ASCII (USA) 
Select Subset Extended Multinational 
DEC Multinational ASCII (USA) 
Control Code 06 8.0 LPI 
Define CR Code CR=CR 
Auto LF Enable 
Overstrike Enable 
Define LF Code LF = LF 
Printer Select | 
Alternate Set 80—9F Control Code 


Table 5—2 lists several additional default settings for parameters that are 
provided by the Print Format menus (described in Chapter 4 of the Setup 
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5—3 


5-4 


control codes for the same parameter. 


Guide). Many of the settings shown in Table 5—2 can be overridden by host 


Table 5—2. Print Format Default Settings 


Characteristic 


CPI 


LPI 
Forms Width 


Forms Length 


Print Quality 
Proportional Spacing 
Italic Print 

Slashed Zero 

Left Margin 

Right Margin 
Bottom Margin 


Perforation Skip 


Default Setting 


10.0 
6.0 


Inches 
Millimeters 
Characters 


Inches 
Millimeters 
Lines 


DP Quality 
Disable 
Disable 
Disable 

0 columns 
0 columns 
0 lines 


Disable 


13.6 inches 
345.4 mm 
136 characters 


11.0 inches 
279 mm 
66 lines 
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Configuring the Serial Matrix Emulation with Control Codes 


The remainder of this chapter describes the Serial Matrix printer control language 
codes that may be sent from a host computer attached to the printer, in order to 
configure and invoke numerous printer functions. 


Format for Control Code Descriptions 


Name 


ASCII Code 
Hex Code 
Decimal Code 


Expression 


Purpose 
Discussion 


Example 


The following information is listed for each code function (where applicable 
and possible). 


The title or function of the command. 

The standard ASCII name for the control code. 
The code’s numeric equivalent in hexadecimal. 
The code’s numeric equivalent in decimal. 


The control codes used in the BASIC programming language (where 
applicable). 


The function(s) of the control code. 
A description of exceptions or limitations to normal use. 


A sample written in BASIC programming language is provided for some control 


codes when it 1s possible to illustrate the effect of a control code, or if a specific 
syntax is required to complete the program statement (i.e. Horizontal Tab set, 
Vertical Tab set/clear). The programs in this chapter were run on an IBM 
Personal Computer using Microsoft** GW-BASIC** version 3.22. 


IMPORTANT 


All print samples in this chapter were run on an impact printer that has 
a dot resolution of 1/60—inch horizontally and 1/72—inch vertically. Your 
printouts might look different from the samples provided in this 
printout, depending on the resolution of the printer in use. 


WARNING: _ If you specify any parameters for a control code other than the ones that 


are defined in the control code description, unpredictable results may 
occur. 
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Special Function Control Character (SFCC) 


When a printer control code consists of more than one character, it is called a 
command sequence. Every printer protocol uses a Special Function Control 
Character (SFCC) as the first character of a command sequence. The SFCC 
alerts the printer that a command sequence—not printable characters— 
follows. 


The ASCII ESC character is always the SFCC in this emulation mode. 


The general format for a command sequence is: 


(ESC)(parameter 1)(parameter 2)...(parameter n) 


NOTE: ESC command sequences written in BASIC must end with a 
semicolon (;) or with text following the command string. Without 
the semicolon, BASIC sends a carriage—returnine—feed (CR+LF) 
command to the printer. 


For example, to enable bold print use the ESC character and the bold print 
control code character G: 
ASCII: ESC G = Hex 1B 47 = BASIC: CHR§$(27);”G”; 


Attribute Set and Reset Codes 


Certain print attributes are set or reset (turned on or off) by using the appropriate 
ESC code sequence and the numbers | or 0. These may be either the hexadecimal 
code 01 and 00, or the ASCII code for the printable symbols of decimal 1 and 0 
(hexadecimal code 31 and 30, respectively). Expanded Print, Super/Subscript 
Print, and Underline are attributes which are set/reset in this fashion. 


NUL Code 


NUL (Hex 00) is ignored by the printer and can be used as a fill character; 
however, it can not be used to add blank spaces since it is not a space character. 
NUL can also be used as a parameter terminator for the Set Horizontal Tabs 
(page 5—42) or Set Vertical Tabs multibyte control code (page 5—59). 


Serial Matrix Printer Emulation 


NOTE: Hex ‘80‘ in PC Character Set 1 and Hex ‘7F‘ in PC Character Set 2 are 
treated as a NUL; however, these two controls can not be used as parameter 


terminators. 
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Print Modes Supported for Character Sets 


Following is a summary of which print modes are supported for the 
P—Series/Serial Matrix emulation character sets. Additional information about 
character set support is provided under the heading “Notes.” P—Series/Serial 
Matrix code pages for each character set in NLQ and Draft modes are provided 


in Appendix F. 


Table 5—3. Character Set Print Mode Support 


Character Set 
IBM PC, Primary Subset 


ASCII (USA) 
French 

German 

English (UK) 
Danish 

Swedish 

Italian 

Spanish 
Japanese 

French Canadian 
Latin American 
Danish II 
Spanish II 

Latin American II 


IBM PC, Extended Subset 


0437 IBM PC 
0850 PC Multilingual 


Multinational EBCDIC 
ECMA Latin I, Primary Subset 


58 


ASCII (USA) 
German 
Swedish 
Danish 
Norwegian 
Finnish 
English (UK) 
Dutch 
French 
Spanish 
Italian 
Turkish 
Japanese 


The print mode support 
is the same for all of the 
IBM PC Primary 
Subset languages. 


The print mode support 
is the same for both 
Extended character sets. 


The print mode support 

is the same for all of the 
ECMA Latin I Primary 

Subset languages. 


(continued next page) 
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Table 5—3. Character Set Print Mode Support (continued) 


Character Set 


ECMA Latin I, Extended Subset 
Barcode 10 CPI 
Multinational DP 10 CPI 
Multinational DP 12 CPI 
Multinational NLQ 10 CPI 
Greek DP 10 CPI 
Greek DP 12 CPI 
Greek NLQ 10 CPI 
Graphic DP 10 CPI 
Graphic NLQ 10 CPI 
Scientific DP 10 CPI 
Scientific DP 12 CPI 
Scientific NLQ 10 CPI 


DEC Multinational 
French 
German 
English (UK) 
Norwegian / Danish 
Swedish 
Italian 
Spanish 
Japanese 
French Canadian 
Dutch 
Finnish 
Swiss 


OCR—A / OCR-B 
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These character sets are 
guaranteed readable 
only in the Print 
Quality and Print 
Density specified. 


The print mode support 
is the same for all of the 
DEC Multinational 
languages. 


N/A N/A N/A Only 10 cpi OCR 
is supported. 
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The Control Codes 


This index lists each printer command by function, ASCII mnemonic, and 
the page where the command is explained in detail. “N/A” means not 


applicable. The rest of this chapter defines the control code functions for 
Serial Matrix Emulation mode. The commands are listed in alphabetical 


order. 
FUNCTION ASCII CODE PAGE 
Paper Motion 
Form Feed FF 5—37 
Line Feed LF 543 
Line Feed n/216 Inch (1 line only) ESC J 5—44 
Vertical Tab VT 5—58 


Page Format 


Backspace BS 5S—13 
Cancel CAN 5—20 
Carriage Return CR 5—21 
Delete DEL 5—30 
Forms Length Set (Inches) ESC C NUL 5—38 
Forms Length Set (Lines) ESC C 5—39 
Horizontal Tab HT 5S—41 
Horizontal Tab Set ESC D S42 
Line Spacing 1/6 Inch (6 Ipi) ESC 2 5—45 
Line Spacing 1/8 Inch (8 Ipi) ESC 0 S46 
Line Spacing 7/72 Inch ESC 1 5S47 
Line Spacing n/72 Inch ESCA 548 
(as executed by ESC 2) 

Line Spacing n/216 Inch ESC 3 S49 
Set Margins ESC v S40 
Skip—Over Perforation (Bottom Margin) ESCN 5—54 
Skip—Over Perforation Cancel ESC O 5—54 
Vertical Tab Set/Clear ESC B 5—59 
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FUNCTION 


Print Attributes 


Bold Print 
Bold Print Reset 
Condensed Print 


Condensed Print Reset 
Character Pitch 10 cpi 
Character Pitch 12 cpi 


Elongated (Double High) Print (1 line) 
Emphasized Print 

Emphasized Print Reset 

Expanded (Double Wide) Print 
Expanded (Double Wide) Print Reset 


Expanded (Double Wide) Print (1 line) 


Overscoring 
Print Mode/Pitch Selection 


Superscript/Subscript Printing 


Superscript/Subscript Printing Reset 
Underline 


Graphics 


Bit Image Mode, Single Density 

Bit Image Mode, Double Density 

Bit Image Mode, Double Density/Speed 
Bit Image Mode, Quadruple Density 
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ASCII CODE 


ESC G 
ESC H 


SI 
ESC SI 


DC2 
ESC P 


ESC M 
ESC: 


ESC h 
ESCE 
ESC F 
ESC W 


ESC W 
DC4 


SO 


ESC SO 
ESC 


ESC X 
ESC [ ng 
ESCS 


ESC T 
ESC — 


ESC K 
ESC L 
ESC Y 
ESC Z 


PAGE 


5—19 
5—20 
5—29 


5—30 
5—22 
5—22 


531 
5-32 
533 
534 
534 


5—35 


5—50 
5-51 


5—55 


5—56 
5-57 


5—14 
5—16 
S—17 
5S—18 
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FUNCTION ASCII CODE PAGE 


Character Set Control 


Character Set Select ESC | 5—23 
Characters 80—9F (Control Codes) ESC 7 5—25 
Characters 80—9F (Printable Symbols) ESC 6 5—26 
Characters 80—9F (Printable Symbols) ESC u 5—26 
Character Set Select: ESC Rn 5—27 


International Languages 


Extended Character Set ESC 4 5-36 
Extended Character Set Cancel ESC 5 5—37 


Other Functions 


Bell BEL 5—13 
Emulation Reset ESC @ 5—33 
Printer Select DCl 5—53 
Printer Deselect DC3 5—53 
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Backspace 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


Bell 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


BS 
08 
08 


Moves the logical print head to the left one character space toward the 
first character column. 


Moves the character position indicator one character space to the left at 
the current character pitch setting. The code is ignored if the logical print 
head is positioned at the first character column. 


Print and backspace two character positions. 


10 LPRINT "TTTTT"; 
20 LPRINT CHR#(8); CHR$(8); 
30 LPRINT "==" 


TT TF 


BEL 

07 

07 

Sounds the printer’s buzzer/beeper. 


The BEL function will sound the buzzer/beeper for 0.2 seconds upon 
receipt of this command. 
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Bit Image Mode, Single Density 


ASCII Code ESC Kal n2 

Hex Code 1B 4B al n2 

Dec Code 2775 ni n2 

Purpose Selects Single (Normal) Density Bit Image graphics. 
Expression  CHR$(27);”K”;CHRS(n/);CHRS$(n2);” DATA” 


where ni + 256n2 define the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied, 
especially in cases where the dot patterns of nonprintable characters 
are required. 


Discussion For detailed information, refer to the Bit Image section in the Chapter 7. 


Example The following example produces a pattern of Single Density Bit Image 
graphics. The 9 data bit pattern is repeated 27 times. Compare this 
example to the double density and quadruple density examples. 


NOTE: Depending on the host computer system, it may be necessary to 
include a width statement within the BASIC program. 
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10 WIDTH "l1ptl: "., 2539 

20 LPRINT "Single Density Bit Image Graphics” 
30 LPRINT CHR$(27); "A"; CHRS( 244); CHRE{(0); 
40 FOR N=1 TO 27 

50 RESTORE 

60 FOR I=1 TO 9? 

70 READ R 

80 LPRINT CHRE(R); 

90 NEXT I 

100 NEXT N 

110 LPRINT CHR#(255) 

120 DATA 255, 128, 64; 32.,16,8.4:2,1 


Single Density Bit Image Graphics 
PINS PSPS ISS PSSST PSPSPS 
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Bit Image Mode, Double Density 


ASCII Code ESC Lal n2 

Hex Code 1B 4C nl n2 

Dec Code 2776 nl n2 

Purpose Selects Double Density Bit Image graphics. 
Expression CHR$(27);”L”;CHRS$(n/);CHRS(n2);” DATA” 


where nI + 256n2 define the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied especially 
in cases where the dot patterns of nonprintable characters are required. 


Discussion Double Density printing may reduce print speed. For detailed 
information, refer to the Bit Image section in the chapter 7. 


Example The following example produces Double Density Bit Image graphics of 
the pattern used in the Single Density Bit Image Mode example. Note 
that the amount of data must be doubled for double density (the data is 
used 54 times rather than 27). 


NOTE: Depending on the host computer system, it may be necessary to 
include a width statement within the BASIC program. 


10 WIDTH "“lIpti: ", 255 

20 LPRINT "Double Density Bit Image Graphics” 
3O LPRINT CHR$(27); "L"i CHR$(2313; CHRS(1); 
40 FOR N=1 TO 54 

20 RESTORE 

60 FOR [=i TO 9 

79 READ R 

BO LPRINT CHRS(R); 

90 NEXT I 

100 NEXT N 

110 LPRINT CHRS$(255) 7 

120 DATA 255, 128, 64, 32,16, 8, 4,2, 1 


Double Density Bit Image Graphics 
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Bit Image Mode, Double Density Double Speed 


ASCII Code ESC Y al n2 
Hex Code 1B 59 nl n2 
Dec Code 27 89 nl n2 


Purpose Prints graphics faster than Double Density (same speed as Single 
Density) by ignoring adjacent dots. 


Expression CHR$(27);” Y” ;CHRS(n/);CHRS$(n2);” DATA” 


where n1 + 256n2 define the number of data bytes to follow. 
DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied especially 
in cases where the dot patterns of nonprintable characters are required. 


Discussion For detailed information, refer to the Bit Image section in chapter 7. 


Example The following example produces Double Density Double Speed Bit 
Image graphics of the pattern used in the Single Density Bit Image Mode 
example. Note that the amount of data must be doubled for double 
density (the data is used 54 times rather than 27). 


NOTE: Depending on the host computer system, it may be necessary to 
include a width statement within the BASIC program. 


16 WIDTH "lpti: ",255 

20 LPRINT "Double Density Double Speed Bit Image Graphics" 
30 LPRINT CHRS(27); "VY"; CHR (231); CHRE(1); 
40 FOR N=1 TO 54 

30 RESTORE 

60 FOR I=1 TO 9 

70 READ R 

80 LPRINT CHRS(R); 

90 NEXT I 

100 NEXT N 

110 LPRINT CHR#(255) 

120 DATA 255, 128. 64. 32, 16,98, 4,2,1 


Double Density Double Speed Bit Image Graphics 
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Bit Image Mode, Quadruple Density 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Expression 


ESC Z nl n2 

IB 5A nl n2 

2790 nl n2 

Selects Quadruple Density Bit Image graphics. 
CHR$(27);”Z" ;CHRS(n/);CHRS$(n2);” DATA” 


where ni + 256n2 define the number of data bytes to follow. 


Discussion 


Example 


5—18 


DATA = ASCII characters for the dot pattern bytes. 


NOTE: The DATA can be expressed in a CHR$(DATA) format with the 
appropriate decimal values of the ASCII characters supplied especially 
in cases where the dot patterns of nonprintable characters are required. 


Quadruple Density printing may reduce print speed. For detailed information, 
refer to the Bit Image section in chapter 7. The printed density in this mode is 
240 dpi horizontal and 72 dpi vertical if selected when the DP (Data 
Processing) font is active. 


The following example produces quadruple density graphics of the pattern 
used in the Single Density Bit Image Mode example. Note that the amount of 
data must be quadrupled for quadruple density (the data is used 108 times 
rather than 27). 


NOTE: Depending on the host computer system, it may be necessary to 
include a width statement within the BASIC program. 


10 WIDTH "lpti: ", 255 

20 LPRINT “Quad Density Bit Image Graphics” 
3OQ LPRINT CHRE(27); "Z"5 CHR$( 205); CHRE(3); 
40 FOR N=1 TO 108 

20 RESTORE 

60 FOR I=1 TO 9 

79 READ R 

80 LPRINT CHR#(R); 

FO NEXT I 

100 NEXT N 

110 LPRINT CHR#(255) 

120 DATA 255, 128, 64, 32,16,8, 4,2, 1 


eran ae er 


Guad Density Bit Image Graphics 
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Bold Print Set 


ASCIT Code ESCG 
Hex Code 1B 47 
Dec Code 27 71 


Purpose Selects bold character printing. 


Discussion When the bold character printing control code is received, all characters 
are printed in bold until reset by the bold print reset control code or 
printer reset. Bold Print is the same as printing double strike. 


Example The following sample program illustrates bold character printing. 


10 LPRINT "Control code ESC G" 

20 LPRINT CHR#(27); "G6"; 

30QO LPRINT “selects bold character printing, " 

40 LPRINT "for example: AaBbCcDdEeFFGgHhHIiJjKkLIMmNnOoPp. " 
90 LPRINT "Control code ESC H" 

60 LPRINT CHR$(27); "H"; 

70 LPRINT “cancels bold character printing. " 


Control code ESC G 

selects bold character printing, 

for example: AaBbCcDdEeF fFGgHhlIiJ jAkLIMmNnOoPp. 
Control code ESC H 

cancels bold character printing. 
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Bold Print Reset 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


Cancel 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 
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ESC H 
1B 48 
2112 


Resets bold character printing. 


The bold print reset control code only resets the bold print character 
attribute. Other print attributes such as double wide printing are not 
affected. 


Refer to the Bold Print control code for a sample program of bold 
character print set and reset. 


CAN 
18 
24 


Clears the print buffer of all printable symbols since the last paper 
motion command was received. 


This control code may be used as a delete line function but should be 
used with extreme care to avoid possible misprinting. This control code 
will cancel the double wide attribute set by SO if active. No other print 
attributes are affected. 
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Carriage Return 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


CR 
OD 
13 


Returns the logical print head to the first character column (resets the 
pointer to the first character position). 


The CR code may or may not cause printing or paper motion, depending 
on the DEFINE CR CODE configuration parameter value. If the 
DEFINE CR CODE submenu displays the following, the characters 
following the CR are printed over the previous characters on the line: 


DEFINE CR CODE 
CR=CR 


If identical characters are placed in the same position on the line, those 
characters will be printed in bold (double strike) print when the 
Overstrike Mode is enabled from the operator panel. 


The CR=CR configuration causes subsequent printable data to overprint 
previous data at half speed if Overstrike is enabled from the operator 
panel (and prints somewhat faster if Overstrike is disabled), unless an 
intervening paper motion command is received. If the DEFINE CR 
CODE submenu displays the following, the control code CR is converted 
to perform a carriage return and line feed function: 


DEFINE CR CODE 
CR=CR+LF 


The CR code in Serial Matrix printer protocol cancels expanded (double 
wide) print when set by code SO and ESC SO (single line printing 
attribute). 
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Character Pitch 10 CPI 


ASCII Code ESC P 

Hex Code 1B 50 

Dec Code 27 80 

Purpose Sets character pitch to 10 cpi. 


Discussion Control Code ESC X can also be used to select a character pitch of 10 
cpi. Refer to Print Mode/Pitch Selection on page 5—51. 


Character Pitch 12 CPI 


ASCII Code ESCM 
ESC : 


Hex Code 1B 4D 
IB 3A 


Dec Code Da TT 


27 58 
Purpose Sets character pitch to 12 cpi. 
Discussion Control Code ESC X can also be used to select a character pitch of 12 


cpi. Refer to Print Mode/Pitch Selection on page 5—51. 
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Character Set Select 


ASCII Code ESC | xyz 
(lowercase L) 


Hex Code 1B 6C xyz 


Dec Code 27 108 xyz 


Purpose Selects the character set, extended character set, and the international 
language for a specific character set. Refer to Appendix F for individual 
character set charts. 


Expression CHR$(27);”1” ;CHRS(x);CHRS$(y);CHRS$(z); 
where x is the character set (Table 5-4); 


y is the international language for the selected character set 
(Table 5—5); 


z is the extended character set for the selected character set 
(Table 5—6); 


Table 5-4. Character Set Select (x) 


x Character Set 


IBM PC 


Multinational 


ECMA 94 Latin 1 


DEC Multinational 
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Table 5—S. International Language Select (y) 


131) 2(32) 3(33) 
ECMA 94 DEC 
Multinational Latin 1 Multinational 
0(30) ASCII (USA) ASCII (USA) ASCII (USA) ASCII (USA) 
131) French EBCDIC German French 
2(32) German Swedish German 
3(33) English Danish English 
4(34) Danish Norwegian Norwegian/Danish 
5(35) Swedish Finnish Swedish 
6(36) Italian English Italian 
7(37) Spanish Dutch Spanish 
8(38) Japanese French Japanese 
9(39) French Canadian Spanish French Canadian 
10(3A) Latin American Italian Dutch 
11(3B) Danish—Ii Turkish Finnish 
12(3C) SpanishII Japanese Swiss 
13(3D) Latin American—II 


Table 5—6. Extended Character Set Select (z) 


131) 2(32) 3(33) 
Multinational ECMA 94 Latin I DEC Multinational 
0(30) IBM PC (0437) Multinational Barcode 10 cpi DEC Multinational 
Extended Set Extended Set 
1(31) | IBM PC (0850) Multinational DP 10 cpi 
2(32) Multinational DP 12 cpi 
3(33) Multinational NLQ 10 cpi 
4(34) Greek DP 10 cpi 
5(35) Greek DP 12 cpi 
6(36) Greek NLQ 10 cpi 
7(37) Graphics DP 10 cpi 
8(38) Graphics NLQ 10 cpi 
(39) Scientific DP 10 cpi 
10(3A) Scientific DP 12 cpi 
11(3B) Scientific NLQ 10 cpi 
123C) Multinational (at Primary set 


mode and pitch) 
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Discussion 


If the asterisk (*) is the value selected for x, the character set will not 
change. If * is the value selected for y or z, the previously selected 
international language and/or extended character set for the selected 
character set will be used. 


The character set, international language and extended character set can 
also be selected from the operator panel. The control code setting will 
override the operator panel selection. Values other than those shown in 


the tables will result in the control sequence being terminated. 


Appendix F provides print samples for each character set, shown in NLQ 
and Draft print modes. A table on page 5—8 provides detailed notes on 
print mode support for each character set. 


Characters 80—9F (Control Codes) 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


ESC 7 
1B 37 
27 55 


Selects the character set wherein hex codes 80 to 9F are control codes. 
Also includes hex codes 03 to 06 and 15 in the Serial Matrix printer 
protocol. Cancels Character Set Select activated by ESC 6 or ESC u. 


This feature can also be selected from the operator panel (Alternate Set 
80—9F Serial Matrix menu option). 
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Characters 80—9F (Printable Symbols) 


ASCII Code ESC 6 
Hex Code 1B 36 
Dec Code 27 54 


Purpose Selects the character set wherein hex codes 80 to 9F are printable 
symbols. Also includes hex codes 03 to 06 and 15 in the Serial Matrix 
printer protocol. Cancels Character Set Select activated by ESC 7 or 
ESC u. 


Discussion Hex codes 80—-9F can also be configured as printable from the operator 
panel (Alternate Set 80—9F Serial Matrix menu option). 


Characters 80—9F (Printable Symbols) 


ASCII Code ESCu 
Hex Code 1B 75 
Dec Code 27 117 


Purpose Selects the character set wherein hex codes 80 to 9F are printable 
symbols. Hex codes 03 to 06 and 15 are treated like control codes. 
Cancels Character Set Select activated by ESC 6 or ESC 7. 


Discussion Hex codes 80—9F can also be configured as printable from the operator 
panel (Alternate Set 80—9F Serial Matrix menu option). 
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Character Set Select: International Languages 


ASCII Code ESC Rr 
Hex Code IB 52 n 
Dec Code 27 82 n 


Purpose Specifies the international language set identified by 7 in the basic 
character set selected from the operator panel (ECMA 94 Latin 1, IBM 
PC, Multinational, and DEC Multinational). Refer to Appendix F for 
individual character set charts. 


where n corresponds to the language as shown in Table 5—7 below. 


Table 5—7. International Character Sets 


Character Set Selected 
ECMA 94 IBM PC DEC 
(hex) Latin 1 (0437 or 0850) Multinational Multinational 
0(30) ASCII (USA) ASCII (USA) ASCII (USA) ASCII (USA) 
1(31) German French EBCDIC French 
2(32) Swedish German German 
3(33) Danish English English 
4(34) Norwegian Danish Norwegian/Danish 
5(35) Finnish Swedish Swedish 
6(36) English Italian Italian 
7(37) Dutch Spanish Spanish 
8(38) French Japanese Japanese 
9(39) Spanish French Canadian French Canadian 
OA(3A) Italian Latin American Dutch 
OB(3B) Turkish Danish—II Finnish 
OC(3C) Japanese Spanish Swiss 
Latin American—II 
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Character Set Select: International Languages (continued) 


Discussion 


Example 


528 


The international character set can also be selected from the operator 
panel. The control code setting will override the operator panel character 
set selection. Values other than those selectable from Table 5—7 will be 
ignored. 
The following example illustrates international character selection using 
the IBM PC character set. 

10 LPRINT "Control code ESC R 5 selects” 

2O LPRINT "the Swedish character set shown beneath" 

30 LPRINT "the USA (ASCII) characters. " 

40 LPRINT 

YO LPRINT "A BC DENIJ*-—* ¢£ } } © 

60 LPRINT CHR#(27); "R"; CHR#(5); 

7O LPRINT "A BCDENIJ*—-* £3 3 ™ 

SO LPRINT CHRS$(27); "R"; CHRS(O); 

10 LPRINT "Control code ESC R 5 selects" 

=O LPRINT "the Swedish character set shown beneath" 

3O LPRINT "the USA (ASCII) characters. " 

40 LPRINT 

YO LPRINT "A BCDEN J* -* € | FMR 

60 LPRINT CHR#$(27); "R"; CHR(5); 

7O LPRINT "A BCDBDEN J] *-* £€f } wH 

80 LPRINT CHR$(27); "R"; CHRE(O); 


Control code ESC R 5 selects 
the Swedish character set shown beneath 
the USA (ASCII) characters. 


ABC 
ABC 


DE 
DA 


1*-* €'3-% 
AU-¢464 3 
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Condensed Print 


ASCII Code 


Hex Code 


Dec Code 
Purpose 


Discussion 


Example 


SI 
ESC SI 


OF 
1B OF 


27 15 
Selects 17 characters per inch (cpi) condensed print format. 


Condensed print can be selected using control code ESC X. Refer to 
Print Mode/Pitch Selection on page 5—51. 


The Serial Matrix condensed print control code SI affects all subsequent 
characters. After receiving code SI, all characters will be printed in 
condensed print until reset by ESC M, ESC P, the condensed print reset 
control code DC2, printer reset, or a new print mode control code. The 
Serial Matrix SI code (hex OF) is equivalent to the ESC SI code. If 
condensed print is not allowed in the current print mode, the code is 
ignored. 


The following sample program illustrates condensed character printing 
and reset. 


10 LPRINT "Control code" 

20 LPRINT "SI selects” 

30 LPRINT CHR$(15); 

40 LPRINT “condensed character printing. " 
2O LPRINT “Control code DCe2" 

60 LPRINT CHRE(18); 


7O LPRINT “resets condensed character printing. " 


Control code 

SI selects 

condensed character printing. 

Control code DC2 

resets condensed character printing. 
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Condensed Print Reset 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


Delete 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


5—30 


DC2 
12 
18 


Resets condensed character printing to 10 cp1. 


The condensed print reset control code selects 10 cpi character pitch. 
Other print attributes are not affected. 


Other control code sequences which will cancel condensed print are ESC 
M, ESC P, ESC @, or a new print mode control code. 


See the Condensed Print control code subsection for an example of 
Condensed Print Reset. 


DEL 

7F 

127 

Deletes the previously received character on a line. 


Characters that have been truncated due to line length restrictions are not 
affected by this code. 
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Elongated (Double High) Print (One Line Only) 


ASCII Code 


Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


ESC h 
1B 68 
27 104 


Selects elongated (double high) character printing for one line only. 
Elongated characters are approximately double height but standard 
width. 


The elongated character control code is a line—by—line print attribute; 
when the control code is received, all printable characters after the code 
will be printed double high and then automatically reset. 


When using this feature with relative line slewing, the paper position will 
be moved +1 lines rather than n lines. Refer to Chapter 8 for more 
information on relative line slewing. When using small line spacing and 
the lines overlap, an unexpected print format may result. 


The following sample program illustrates elongated character printing. 


10 LPRINT "Control code" 

2O LPRINT "ESC h selects" 

30 LPRINT CHR(27); "h"; 

40 LPRINT "elongated character printing” 
9O LPRINT "for one line only. " 


Cantrol code 
ESC h selects 


elongated character printing 


for one line only. 
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Emphasized Print 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


5—32 


ESC E 


1B 45 


27 69 


Selects emphasized character print format. 


When the emphasized print control code is received, all characters will 


be printed in emphasized print until reset by the emphasized print reset 


control code or printer reset. The emphasized print attribute is 


implemented by horizontal shadow printing. 


Emphasized print is ignored during superscript or subscript printing, and 
when 15—20 cpi characters have been selected. 


The following sample program illustrates emphasized character printing. 


10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
42 LPRINT 
90 LPRINT 
60 LPRINT 


"Control code” 

"ESC E selects" 

CHR$ (27); "E"; 

"emphasized character printing. ” 
"Control code ESC F” 

CHR (2795 "F "5 

"cancels emphasized character printing. ” 


Control code 

ESC E selects 

emphasized character printing. 

Control code ESC F 

cancels emphasized character printing. 
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Emphasized Print Reset 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


Example 


ESC F 

1B 46 

27 70 

Resets emphasized character printing. 


The emphasized print reset control code only resets the emphasized print 
character attribute. 


See the Emphasized Print control code subsection for an example of 
Emphasized Print Reset. 


Emulation Reset 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Discussion 


ESC @ 

1B 40 

27 64 

Initializes all print mode related parameters to values previously saved. 


Print mode, line spacing, international language selection, margins, form 
length, skip—over perforation, and character pitch are reset to previously 
saved values. Character—-by—character and line—-by—line attributes are 
canceled. The vertical format unit is cleared. The current line is set to the 
top-ofform position. Interface parameters and printer protocol selection 
are not affected. 


This command will reset the horizontal tabs to every eighth character 
column. 
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Expanded (Double Wide) Print 


ASCII Code ESC Wha 

Hex Code IB 57 n 

Dec Code 2787 n 

Purpose Selects or resets expanded (double wide) print. 


where n= 1 selects expanded print (hex 01 or hex 31) 
n = 0 resets expanded print (hex 00 or hex 30) 


Discussion When expanded print using ESC W is received, all characters will be 
printed double wide until reset by the Expanded Print Reset control code, 
Emulation Reset, or DC4. 


Also refer to control code SO and ESC SO, Expanded (Double Wide) 
Print for one line only. 


Example The following sample program illustrates expanded character printing 
and expanded character printing reset. 


10 LPRINT "Control code" 

20 LPRINT "ESC W 1 selects" 

30 LPRINT CHR¢(27); "W"; CHRE(1); 

40 LPRINT “expanded character printing. " 
YO LPRINT "Control code" 

60 LPRINT "ESC WO resets" 

7O LPRINT CHR$(27);3 "W"; CHRS(0); 

SO LPRINT “expanded character printing. " 


Control code 

ESC W 1 selects 

expanded character printing. 
Control code 

ESC WW O resets 

expanded character printing. 
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Expanded (Double Wide) Print (One Line Only) 


ASCII Code SO 


Hex Code OE 
1B OE 


Dec Code 27 14 
Purpose Selects expanded (double wide) print for one line only. 


Discussion This expanded print control code is a line—by—line print attribute; when 
the SO or ESC SO control code is received, all printable characters after 
the will be printed double wide and then automatically reset. 


This control code can be reset by a paper motion control code (LF, VT, 
CR, etc.), by the DC4 (double wide cancel) code, ESC @ (Emulation 
Reset), CAN or ESC W (double wide print). When set by SO, double 
wide print is not cancelled by the Autowrap feature. 


Example The following sample program illustrates Expanded Print for one line 
only. Another example of expanded printing is shown for Expanded 
(Double Wide) Print, ESC W on page 5—34. 


10 LPRINT "Control cade" 

2O LPRINT "SO selects" 

30 LPRINT CHR#(14); 

40 LPRINT “expanded character printing" 
YO LPRINT "for one line only. " 


Control code 

50 selects 

expanded character printing 
for one line only. 
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Extended Character Set 


ASCII Code ESC 4 
Hex Code 1B 34 


Dec Code 2732 


Purpose Accesses the extended character set in the range AQ to FF hex using 
codes 20 to 7F hex. 
Discussion This code is used in 7—bit systems as if data bit 8 was set to 1. For 


example, sending code 20 hex accesses the symbol at code point AO hex. 
If a printable symbol is not available at the code point, a space is printed. 


ESC 4 is not cancelled by the next paper motion command. 


Example The following sample program illustrates Extended Character Set. 


10 LPRINT "Control code" 

20 LPRINT "ESC 4 selects the extended character set" 

3O LPRINT "and ESC 5S selects the primary character set" 

40 LPRINT "which is displayed beneath the extended character set.” 
20 LPRINT 

60 LPRINT CHR$(27)i;i "4"; 

70 LPRINT "ABCDEFGH" 

80 LPRINT CHRS(27); "5" 

90 LPRINT "“ABCDEFGH" 


Control code 

ESC 4 selects the extended character set 

and ESC 5S selects the primary character set 

which 18 displayed beneath the extended character set. 


i ao a 


ABCDEFGH 
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Extended Character Set Cancel (Primary Character Set Select) 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


Example 


Form Feed 


ESC 5 
1B 35 
HT fae 


Cancels Extended Character Set as selected by ESC 4, and selects the 
Primary Character Set. 


This code is used in 7—bit systems as if data bit 8 was set to 0, and data is 


printed as characters from 20 to 7F hex. 


Refer to the Extended Character Set example on the previous page. 


ASCII Code FF 


Hex Code 
Dec Code 


Purpose 


Discussion 


OC 
12 


Prints the data in the buffer, advances the paper position to the next 
top—of-form, and moves the character position to the first character 


column. 


The default forms length is determined by the configuration in 
nonvolatile memory. Forms length is set by using the operator panel or 
forms length control codes. Code FF cancels all single—line only print 
attributes. 


The Form Feed command will react differently when the VFU is active 
(refer to Chapter 8). 
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Forms Length Set (Inches) 


ASCII Code ESCCNUL2»n 

Hex Code 1B 43 0n 

Dec Code 27670 n 

Purpose Sets the length of forms (paper) in inches. 


where n = whole numbers (hex values) from | to 24 to specify the 
number of inches on a page. 


Discussion Upon receipt of this code, the current line becomes the first line of the 
form, and the form length set becomes the current forms length. Vertical 
tab positions set below the bottom of the form are ignored. Forms length 
is defined in inches; therefore, subsequent line spacing changes do not 
affect the result of this command. 


The maximum forms length is 24 inches. All other values are ignored. 


When forms length is set by the ESC C sequence, the skip—over 
perforation is set to zero. 


Forms length can also be set through the operator panel. The control 
code forms length setting from the host computer will override the 
operator panel setting. 
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Forms Length Set (Lines) 


ASCII Code ESC Cn 
Hex Code 1B 43 n 
Dec Code 2767 n 
Purpose Sets the length of a form (paper) in lines. 
where n= 1 to 92 (hex values) to specify the number of lines per 
page at the current line spacing. 
Discussion The forms length set becomes the current forms length. The forms length 


units are always defined in inches; therefore, subsequent line spacing 
changes do not affect the result of this command. Changing Ipi does not 
change the forms length. 


The forms length is set to the number of lines defined by the quotient of 
n and the current line spacing so that the units are in inches. 


If the calculated forms length in lines is not an exact multiple of the 
target machine dot size, the forms length value will be adjusted down to 
the next possible multiple. 


When forms length is set by the ESC C sequence, the skip—over 
perforation is set to zero. 


Forms length can also be set through the operator panel. The control 
code forms length setting from the host computer will override the 
operator panel setting. 
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Form Margins, Set 


ASCIT Code ESC v al n2n3 n4 


Hex Code 1B 76 nl n2 n3 n4 


Dec Code 27 118 


Purpose Selects left (n/), right (2), top (n3), and bottom (74) form margins. 


where 


nl = The width of the left margin (hex value) in character columns at 
the current cpi. If the requested margin is larger than the current 
(form width—right margin), the value is ignored. 


n2 = The width of the right margin (hex value) in character columns 


at the current cpi. If the requested margin is larger than the current 
(form width—left margin), the value is ignored. 


n3 = The length of the top margin (hex value) in character lines at 
the current lpi. If the requested margin is larger than the current 
(form length-bottom margin), the value is ignored. 


n4 = The length of the bottom margin (hex value) in character lines 
at the current Ipi. If the requested margin is larger than the current 
(form length+top margin), the value is ignored. 


Discussion A hex value of FF for n/, n2, n3, or n4 indicates that the margin remains 


unaffected. 


When set, the right and bottom margins take effect immediately; the left 


margin takes effect for the current line only if no horizontal motion has 


occurred for the line, otherwise it takes effect on the next line. The top 


margin always takes effect on the next form. 


Vertical tabs defined within the top and bottom margins are ignored. 


5—40 


Horizontal tabs are offset by the left margin and ignored within the right 
margin. 
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Horizontal Tab 


ASCII Code HT 

Hex Code 09 

Dec Code 09 

Purpose Moves the logical printhead right to the next horizontal tab stop. 


Discussion Power-on default horizontal tabs are set at every eighth character in the 
Serial Matrix printer protocol. If there are no horizontal tabs set or the 
logical printhead is located at the last character column, the code is 
ignored and no movement occurs. 


Horizontal tabs are stored as a relative position; therefore, character pitch 
changes will change horizontal tab positions. See “Horizontal Tab Set,” 
page 5S—42, to set new tab positions. 
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Horizontal Tab Set 


ASCII Code ESC Da/.... nk 0 

Hex Code 1B 44 n1 .... nk 00 

Dec Code 27 68 nl .... nk O 

Purpose Sets up to 32 horizontal tab positions. 


Expression CHRS$(27);”D” ;CHRS$(nJ/);... CHR$(n32);CHRS(0); 
n= 1-255 ;k = 1-32 


where ni through n32 specify the character column of the tab positions. 
CHRS(0) is the sequence terminator. ESC D 0 clears all tabs. 


Discussion Up to 32 different tab positions may be set. The values must be listed in 
ascending order or they are ignored. The physical tab position is the product of n 
and the current cell width (1/pitch), excluding double wide. Tabs in excess of 32 
or those positioned beyond the paper’s right margin are also ignored. 


Tab positions may be cleared by sending the CHR$(27);“D”;CHRS(0) sequence. 
Powering the printer on/off will initialize the tabs to every eighth character 
column. Horizontal tabs are accessed by control code HT. 


Example The following example illustrates horizontal tab setting and accessing. 


10 LPRINT "Control code” 

20 LPRINT "ESC D CHR#(4); CHRS(10); CHRS(O)" 

30 LPRINT "sets tab stops at columns 4 and 10.” 
40 LPRINT "Control code HT” 

~O LPRINT “accesses the tab stops as follows: " 
60 LPRINT CHRS(27)i "D"si CHR#( 4); CHR#( 10); CHRE(O); 
7O LPRINT CHR#(9); 

BO LPRINT "column 4" 

70 LPRINT CHR#(9); CHRE(9); 

100 LPRINT "column 1090" 


Control code 
ESC D CHR#$(4); CHR$(10); CHRE(O) 
sets tab stops at columns 4 and i10. 
Control code HT 
accesses the tab stops as follows: 
column 4 
column 10 
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Line Feed 


ASCII Code LF 
Hex Code AN 
Dec Code 10 


Purpose Prints the data in the buffer (if any) and advances the vertical character 
position one line at the current line space setting. 


Discussion If configured for LF equals newline (LF=CR+LF), the logical print head 
is positioned at character column 1 of the new line. Otherwise, the 
logical print head does not move when configured for LF function only 
(LF=LF ONLY). The LF function cancels all single line print attributes 
such as double high (elongated) and double wide (expanded) characters. 
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Line Feed n/216 Inch (One Line Only) 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


ESC Jn 
IB4An 
2774 


Advances the vertical character position n/216 inch for one line only. 


where n= 1 to 255 


Discussion 


Example 


544 


The n/216—inch line feed control code is effective for one line only. All 
singleline—only print attributes are canceled. 


If the protocol is configured for LF equals newline (LF=CR+LF), the 
paper advances one line at the current line space setting and the logical 
print head is positioned at character column 1. 


The paper position moves only in multiples of the current dot row 
spacing. If the distance to move is other than a multiple of the current dot 
row spacing, the remainder is added to the next paper motion command. 


Small values of n may result in overlapping lines. Overlapping lines may 
also occur if print attributes such as Elongated (Double High), 
Superscript, or Subscript characters are used on the same line. Printing at 
different horizontal and vertical densities will not overlap. 


The following example illustrates n/216—inch line spacing. 


10 LPRINT "Control code ESC J 200 

2O LPRINT CHRS$(27); "J"; CHRS$(200); 

30 LPRINT "performs a 200/216 inch" 

40 LPRINT "line feed function for one line only. " 


Control code ESC J 200 


performs a 200/216 inch 
line feed function for one line only. 
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Line Spacing 1/6 Inch 


ASCII Code ESC 2 ESC An 

Hex Code 1B 32 1B 41 

Hex Code 27 50 27 65 

Purpose ESC 2 sets line spacing to 6 lpi, or as set by ESC A. 


Discussion The value of n should be 12 if using ESC A a. 


ESC 2 asserts n/72—inch line spacing as set by ESC A (page 5-48). If no 
distance has been set by ESC A, the distance is 1/6 inch. 


The control code line spacing selection will override the operator panel 


line spacing setting. 


Example The following example illustrates 1/6—inch line spacing and assumes that 
a distance has not been set by ESC A. 


10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
20 LPRINT 


"Control code ESC 2 sets" 

CHR (27); "2"; 

"line spacing at" 

"6 lpi for all subsequent lines" 

“until reset or another spacing is selected. 


Control code ESC 2 sets 
line spacing at 


6 Iipi for 


all subsequent lines 


until reset or another spacing is selected. 
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Line Spacing 1/8 Inch (8 Ipi) 


ASCII Code ESC 0 ESC An 

Hex Code 1B 30 1B 41 

Dec Code 27 48 27 65 

Purpose Specifies continuous line spacing at 1/8—inch increments (8 Ipi). 
Discussion When the 1/8—inch line spacing control code, ESC 0, is received, all lines 


will be printed at 8 lpi until a new line spacing is selected or power is 


reset. The control code line spacing selection will override the operator 


panel line spacing setting. 


The value of n should be 9 if using ESC A a. 


Example The following example illustrates 1/8—inch line spacing. 
10 LPRINT "Control code ESC O sets" 
20 LPRINT CHRS$(27); "0"; 
30 LPRINT "line spacing at" 
40 LPRINT "i/8 (8 lpi? inch for all subsequent lines" 
YO LPRINT “until reset or another spacing is selected. " 


Control code ESC O sets 

line spacing at 

1/8 (8 Ipid inch for all subsequent lines 
until reset or another spacing is selected. 
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Line Spacing 7/72 Inch 


ASCII Code ESC 1 
Hex Code 1B 31 
Dec Code 27 49 
Purpose Specifies the line spacing at 7/72—inch (10.3 lpi) increments. 


Discussion When the 7/72—inch line spacing control code is received, all lines will 
be printed at the 7/72—inch line spacing until a new line spacing is 
selected or power is reset. The control code line spacing selection will 
override the operator panel line spacing setting, and the message display 
will reflect the line spacing as 10.3 lines per inch. 


Caution should be used when combining this control code with other 
print attributes such as Elongated (Double High), Superscript, or 
Subscript; overlapping lines may occur. Printing at different horizontal 
and vertical densities will not overlap. 


Example The following example illustrates 7/72—inch line spacing. 


10 LPRINT "Control code ESC 1 sets” 

20 LPRINT CHRS$(27); "1"; 

30 LPRINT “line spacing at" 

4O LPRINT "7/72 inch for all subsequent lines" 

YO LPRINT "until reset or another spacing is selected. " 


Control code ste 1 sets 


7798 TAch> P8r2s all then ere 


11 trese or ano 


in 
1 


S 


1 
tae S selected. 
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Line Spacing n/72 Inch 


ASCIT Code ESCAn 

Hex Code IB 41 n 

Dec Code 27 65 n 

Purpose Stores a line spacing of n/72—inch increments. 

where n= | to 85 (all others are ignored) 

Discussion When the ESC A control sequence is received, all line feed commands 
following an ESC 2 sequence* will be at n/72—inch line spacing until a 
new line spacing is selected or power is reset. The control code line 
spacing selection will override the operator panel line spacing setting. 
*The ESC 2 sequence (page 545) asserts the line spacing which was 
stored by the preceding ESC A sequence. 

Small values of n may result in overlapping lines. Overlapping lines may 
also occur if print attributes such as Elongated (Double High), 
Superscript, or Subscript characters are used on the same line. Printing at 
different horizontal and vertical densities will not overlap. 

Example The following example illustrates 20/72—inch line spacing. 

10 LPRINT "Control code ESC A 20 sets" 

20 LPRINT CHRS(27); "A"; CHR#(20); CHRE(27); "2"; 

30 LPRINT "line spacing at 20/72 inch" 

40 LPRINT “increments for all subsequent lines" 

YO LPRINT “until reset or another spacing is selected. ” 


Control code ESC A 2O sets 
line spacing at 20/72 inch 


increments for all subsequent lines 


until reset or another spacing is selected. 
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Line Spacing n/216 Inch 


ASCIT Code ESC 3n 
Hex Code 1B 33 n 
Dec Code 2751 n 
Purpose Specifies the line spacing at n/216—inch increments. 
where n= 1 to 255 
Discussion When the n/216—inch line spacing control code is received, all line feeds 
following will be at n/216—inch line spacing until a new line spacing is 
selected or power is reset. The control code line spacing selection will 
override the operator panel line spacing setting. 
The vertical character position moves only in multiples of the current dot 
row spacing. If the distance to move is other than a multiple of the 
current dot row spacing, the remainder is added to the next paper motion 
command. 
Caution should be used when combining this control code with other 
print attributes such as Elongated (Double High), Superscript, or 
Subscript; overlapping lines may occur. Printing at different horizontal 
and vertical densities will not overlap. 
Example The following example illustrates n/216—inch line spacing. 
10 LPRINT "Control code ESC 3 50 sets" 
20 LPRINT CHR$(27); "3"; CHRE( 50); 
30 LPRINT "line spacing at 50/216 inch" 
40 LPRINT "increments for all subsequent lines" 
YO LPRINT "until reset or another spacing is selected. " 


Control code ESC 3 50 sets 
line spacing at 50/216 inch 


increments for all subsequent lines 


until reset or another spacing is selected. 
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Overscoring 


ASCII Code ESC _2n 
Hex Code IB 5Fn 


Dec Code 2795 n 


Purpose Enables or disables automatic overscoring of all characters. 


where n= () to disable automatic overscoring (hex 00 or hex 30) 
n= 1 to enable automatic overscoring (hex 01 or hex 31) 


Discussion When automatic overscore is enabled, all characters, including spaces, 
will be overscored until disabled. 


Example The following sample program illustrates automatic overscoring and 


overscoring reset. 


10 LPRINT 
2QO LPRINT 
30 LPRINT 
40 LPRINT 
¥O LPRINT 
60 LPRINT 


"Control code ESC _ i" 
CHRS(27);5 "_"; CHRS(1); 

"enables automatic overscoring. ” 
"Gontrol cade ESC _ 0" 
CHR#(27); "_ "i CHR#(O); 

“disables automatic overscoring. " 


Control code ESC 1 
enables automatic overscoring. 


oOncrg code 


disables automatic overscoring. 
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Print Mode/Pitch Selection 


ASCII Code ESC X mn ESC [ ng 

Hex Code 1B 58 mn IB 5Bn7l1 

Dec Code 27 88 mn 2791 n 113 

Purpose Selects the print mode (DP, NLQ, DRAFT, or OCR) and character pitch 


in characters per inch (cpi). 


where For ESCT nq: 
n= Print Mode/Pitch code (values other than those shown in 
Table 5—8 are ignored); g = Command sequence terminator. 


where For ESC X mn: 
m = Print Mode code; n = Pitch (cpi). 


An asterisk (*) (hex 2A) may be substituted for m or n. 
Whenever the asterisk replaces m or n, then its current value 
will not change. Values other than those shown in Table 5—9 
and Table 5—10 are ignored. 


NOTE: The print mode must be changed before the first printable symbol of 
a print line or the command sequence is deferred until the next line. 


Discussion Print mode and pitch can also be selected from the operator panel. The 
print mode/pitch select control code from the host computer will override 
the operator panel print mode setting and the print mode and pitch 
selection will be reflected on the message display. 


A complete set of tables identifying print modes, pitch, and dot densities 
for all print modes follows. 


Table 5—8. Print Mode and Pitch (ESC [nq) 


ie | Print Mode and Pitch 


NLQ 10 cpi 
DP 10 cpi 


Draft 12 cpi 
DP 12 cpi 
DP 13 cpi 
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Table 5—9. Horizontal and Vertical Dot Density 
(ESC X) 


m (Hex*) Horizontal Density Resolution Vertical Density Discussion 


| *The hex values shown (i.e., 0 and 30) are equal. Either value can be used in your program expression. | 


Table 5—10. Print Mode and Character Pitches 
(ESC Xmn) 


Characters per inch 


value of wm: value of m: 


Print DP NLQ- DRAFT DRAFT DRAFT OCR-A’ OCR-B~ DP _ DP 
Mode 030) 161) 262) —3@3) 4(34) 5(35) 636) 7(37) 88) 
0(30) 10 10 10 10 10 10 10 10 10 
1(31) 12 DD 12 12 12 = 7 _ _ 
2(32) 13 13 13 13 13 = = _ _ 
3(33) 15 15 15 15 15 _ _ = _ 
4(34) il, 17 17 17 ie - — — — 


*The hex values shown (i.e., 0 and 30) are equal. Either value can be used in your program 
expression. The value of m is represented by the font choice line. 


NOTE: When using the Multinational character set in OCR—A or OCR—B 
print mode, a unique character set is used. 
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Example Any of the BASIC expressions listed below will select the Data 
Processing print mode at 17.1 cpi. 


where m (print mode) = 0 or 30 for Data Processing; and 
n (pitch) = 4 or 34 for 17.1 cpi. 


CHR$(27);“X”;CHR$(0);CHRS(4); 
CHR$(27);*X”;CHR$(30);CHRS(34); 


CHR$(27);“X04”: 


Printer Select 


ASCII Code DCl 
Hex Code 1] 


Dec Code 17 


Purpose Places printer in the selected state. 


Discussion When the configuration parameter PRINTER SELECT is enabled, this 
control code will allow the printer to receive and print data from the host. 


Printer Deselect (code DC3) disables the printer from receiving data. 


Printer Deselect 


ASCIHIT Code DC3 
Hex Code 13 


Dec Code 19 


Purpose Places printer in the deselected state. 


Discussion When the configuration parameter PRINTER SELECT is enabled, this 
control code will disable the printer from receiving and printing data 
from the host. Until a DC1 (Printer Select) command is received, all 
subsequent data to the printer is ignored. 


NOTE: When the configuration parameter PRINTER SELECT is enabled 


and saved in the configuration, the printer will power up in the 
deselected state. 
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Skip—Over Perforation 


ASCIT Code ESCN zr 
Hex Code IB 4En 
Dec Code 2778 n 


Purpose Selects the number of lines (at the current line spacing) for the paper to 
skip at the bottom of the perforated page. 


where n= 1 to 127 to select the number of lines to skip. If the value 
of n exceeds the current form’s length, it is ignored. 


Discussion The actual distance set is the product of n and the current line spacing. 
Factory default value disables bottom margin. The current default value 
may be set by the operator. Setting a new forms length (ESC C) resets 
bottom margin to zero. 


This feature is disabled whenever vertical tabs are set. 


The bottom margin can also be selected from the operator panel; 
however, vertical tabs within the bottom margin zone, as set by the 
operator panel, are ignored. The control code bottom margin setting from 
the host computer will override the operator panel setting. 


Skip—Over Perforation Cancel 


ASCII Code _ ESC O (alpha O) 
Hex Code 1B 4F 
Dec Code 2779 


Purpose Resets bottom margin to zero. 


5—54 Serial Matrix Printer Emulation 


Superscript/Subscript Printing 


ASCII Code ESC Sa 

Hex Code IB 53 n 

Dec Code 27 83 n 

Purpose Selects superscript or subscript printing. 


where n= 0 to enable superscript printing (hex 00 or hex 30) 
n= | to enable subscript printing (hex 01 or hex 31) 


Discussion Superscript and subscript characters print at the same size as the current 
font. They are shifted up or down one half of a line. When the 
super/subscript control code is received, all characters will be superscript 
or subscript until reset by the super/subscript reset control code or printer 
reset. Emphasized print is ignored in the super/subscript print mode. 


Both superscript and subscript characters can be printed in the same 
character column using the Backspace (BS) control code (page 5—13). 


Caution should be used when combining Superscript or Subscript 
printing with other print attributes such as Elongated (Double High), or 
small line spacing; overlapping lines may occur. Characters with 
different horizontal or vertical dot densities will not overlap. 


Example The following sample program illustrates superscript/subscript printing. 


Serial Matrix Printer Emulation 


5—S5 


10 LPRINT “Control Code ESC S$ O selects": 

20 LPRINT CHR#$(273; "8S"; CHR#(0); ° SUPERSCRIPT": CHR#(273; "T" 
3G LPRINT "A"; CHRS(27); "S"; CHRECO); "2"; CHRE(27);5 "TT"; 

40 LPRINT "4B"; CHR$(27); "S"; CHRE(O); "2"; CHRS (A795 "TT": 

VO LPRINT "=C";) CHRS(27);: “"S"i CHRECO); "2"; 

60 LPRINT CHR#(27);: "T" 

7O LPRINT "Control Code ESC S 1 selects"; 

8O LPRINT CHR$(27); "S"i CHR#E(1); " GUBSCRIPT"'; CHRS(27); "T" 
90 LPRINT "Si"; CHR#$(275;5 "SS"; CHR#(1)5 "HEX"; CHRE(2735 "TT"; 
100 LPRINT “: 49 "; CHRS$(27); "S"; CHRS(1); "DEC"; 

110 LPRINT CHR#(27); "T" 

120 LPRINT "Control Code ESC T cancels" 

130 LPRINT “superscript/subscript printing. " 


Control Code ESC S$ 0 selects SUPERSCRIPT 
A2+pe=ce 
Control Code ESC 5 1 selects supscript 


Slyex 49 pEcC 
Control Code ESC T cancels 


superscript/subscript printing. 


Superscript/Subscript Printing Reset 


ASCII Code ESC T 
Hex Code 1B 54 
Dec Code 27 84 


Purpose Resets superscript and subscript printing as set by ESC S. 


556 Serial Matrix Printer Emulation 


Underline 


ASCH Code ESC—nr 
Hex Code IB 2D hn 


Dec Code 2745 n 


Purpose Enables or disables automatic underlining of all characters. 


where n= (0 to disable automatic underlining (hex 00 or hex 30) 
n= 1 to enable automatic underlining (hex 01 or hex 31) 


Discussion When automatic underline is enabled, all characters, including spaces, 


will be underlined until disabled. 


Example The following sample program illustrates automatic underlining and 


underlining reset. 


10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
VO LPRINT 
60 LPRINT 


"Control code ESC -1" 
CHRS(27); "—"; CHRS(1); 
“enables automatic underlining. " 
"Control code ESC -0O" 
CHR (27);5 "—"; CHRE(O); 
"disables automatic underlining. " 


Control code ESC -I1 


enables automatic underlining. 
Control code ESC -0O 


disables automatic underlining. 
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Vertical Tab 


ASCII Code VT 
Hex Code OB 
Dec Code 11 


Purpose Prints the data in the buffer and advances the paper to the next vertical 
tab position. 


Discussion Vertical tab positions are set by control code ESC B and executed by 
control code VT. In this mode, if vertical tabs are loaded, the paper 
position moves to the next vertical tab position. 


If a vertical tab format is not defined, the paper position is advanced to 
the next line at the current line spacing. Ifa vertical tab format is defined 


but no vertical tab positions are set between the current print position and 
the end of the form, the paper position is advanced to the top of the next 
form. The VT code resets all single line print attributes. More 
information on vertical tabs is provided in Chapter 8. 
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Vertical Tab, Set/Clear 


ASCII Code 
Hex Code 
Dec Code 
Purpose 


Expression 


ESC B al n2 n3...nk NUL 
1B 42 nl n2 n3...nk 00 

27 66 nl n2 n3...nk 0 

Sets vertical tab positions. 


CHR$(27);"B” ;CHR$(n/);...CHR$(nk);CHRS(0); 


where nl through nk specify the line number for the vertical tab(s), 


Discussion 


Example 


for a maximum of 16 tab positions. CHRS$(0) must be used as 
the sequence terminator. 


The physical position on the paper is the product of # and the current line 
spacing. Subsequent line spacing changes do not change the tab position. 
If the value of n defines a tab stop that exceeds the forms length, that tab 
position is ignored. 


In the Serial Matrix printer protocol, vertical tab positions are set by 
control code ESC B and executed by control code VT. The tab positions 
must be in ascending order or the sequence will terminate. More 
information regarding Serial Matrix vertical tab setting is provided in 
Chapter 8. If the ESC B command is followed immediately by NUL, the 
vertical tab positions are cleared. 


The following sample program illustrates Vertical Tab Setting. 


NOTE: The first line of the following example (10 LPRINT “Control 


code” represents line 1. If you run the program first (instead of the 


listing), your print out will look different from the example. 
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iO LPRINT- 


20 LPRINT 
30 LPRINT 
40 LPRINT 
90 LPRINT 
60 LPRINT 
7QO LPRINT 
80 LPRINT 


"Control code" 

"ESC B15 20 0 sets a vertical tab at line 15 and at line 20. " 
CHR$ (27); "B"i CHR#®( 15); CHR#(20)3 CHR$(0O); 

“Control code VT moves paper to the next vertical tab. " 
CHR#(1i1); 

"Control code VT moves paper to the next vertical tab." 
CHRS(11); 

"This is line twenty. " 


Control code 
ESC B 15 20 0 sets a vertical tab at line 15 and at line 20. 
Control code VT moves paper to the next vertical tab. 


Control code VT moves paper to the next vertical tab. 


This is line twenty. 
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Overview 


This chapter describes the P—Series XQ Variant emulation host control codes that 
are supported for IBM 6400 ASCII printers. Emulation refers to the ability of a 
printer to execute the commands of a particular printer control language. A 


printer control language is the coding system used to convey, manipulate, and 
print data. Carriage Return, print quality, character attributes such as bold and 
underline, margins, and tabs are typical functions selected by printer control 
language codes. In this manual, the terms emulation, printer protocol, and printer 
control language are synonymous. 


The P-Series XQ Variant emulation was devised for a series of Printronix 


printers manufactured between 1974 and 1991, but no longer available. This 
emulation enables a 6400 printer to emulate Printronix P300 and P600 printers 
with A7/B10 boards. To select the P-Series XQ Variant emulation mode as the 
active printer configuration, refer to the ASCII Emulation Selection menu in 
Chapter 4 of the JBM 6400 Line Matrix Printer Setup Guide (S246—0116). 


The P-Series XQ Variant emulation provides many configurable parameters. 
The default parameter values for this emulation are shown in Table 6-1. You 
can modify the emulation parameter values in two ways: 


¢ The P-Series XQ Variant host control codes. An extensive set of 
P-Series XQ Variant control code commands can be sent to the printer 
from an attached host computer via the host data stream. Most of this 
chapter is devoted to describing the P-Series XQ Variant control codes. 


- The printer configuration menus. You can modify a subset of the 
P-Series XQ Variant emulation parameters using the operator panel 
keys and LCD display, as described in the Setup Guide. 


Control codes sent from a host system generally override previous settings 
that result from the configuration menus. However, any configuration 
settings from host control codes will be gone once the printer is powered off 
(or reset to the default values), unless you have saved them to NVRAM 
using the configuration menus. The Setup Guide describes the Save Custom 
Sets option for saving changes to your printer’s NVRAM. 


The emulation’s response to several of the control codes depends on the 
configuration. For example, upon receipt of the carriage return control code, 
the emulation will either perform a carriage return function only, or a 
carriage return and line feed, based on the configuration for the CR function. 
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P-Series XQ Variant Default Values and States 


Your printer’s onboard memory stores a set of typical operating states and 
conditions for the P-Series XQ Variant emulation. When you power on the 
printer and select this emulation, the default settings in Table 6—1 are 
automatically invoked. 


Table 6—1. P-Series XQ Default Settings 


Characteristic Default Setting 
Control Code 06 8.0 LPI 
Define CR Code CR =CR 
Auto LF Disable 
Define LF Code LF = CR+LF 
Compressed Print Char 01 SOH 
Elong./Alt Font ELNG=BS FONT=SO 
High Speed (Draft) Print Mode Char 02 STX 
EVFU Selected Enable 
Uppercase Select Disable 
Slew Relative 1—16 Lines 
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Table 6—2 lists several additional default settings for parameters that are 
provided by the Print Format menus (described in Chapter 4 of the Setup 
Guide). Many of the settings shown in Table 6—2 can be overridden by host 
control codes for the same parameter. 


Table 6—2. Print Format Default Settings 


Characteristic Default Setting 

CPI 10.0 

LPI 6.0 

Forms Width Inches 13.6 inches 
Millimeters 345.4 mm 
Characters 136 characters 

Forms Length Inches 11.0 inches 
Millimeters 279 mm 
Lines 66 lines 

Print Quality DP Quality 

Proportional Spacing Disable 

Italic Print Disable 

Slashed Zero Disable 

Left Margin 0 columns 

Right Margin 0 columns 

Bottom Margin 0 lines 

Perforation Skip Disable 
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Configuring the XQ Variant Emulation with Control Codes 


The remainder of this chapter describes the P-Series XQ Variant printer 
control language codes that may be sent from a host computer attached to the 
printer, in order to configure and invoke numerous printer functions. 


Format for Control Code Descriptions 


Name 


ASCII Code 
Hex Code 
Decimal Code 


Expression 


Purpose 
Discussion 


Example 


The following information is listed for each code function (where applicable 
and possible). 


The title or function of the command. 

The standard ASCII name for the control code. 
The code’s numeric equivalent in hexadecimal. 
The code’s numeric equivalent in decimal. 


The control codes used in the BASIC programming language (where applicable). 


The function(s) of the control code. 
A description of exceptions or limitations to normal use. 


A sample written in BASIC programming language is provided for some control 


codes when it 1s possible to illustrate the effect of a control code, or if a specific 
syntax 1s required to complete the program statement (i.e. Horizontal Tab set, 
Vertical Tab set/clear). The programs in this chapter were run on an IBM 
Personal Computer using Microsoft** GW-BASIC** version 3.22. 


IMPORTANT 


All print samples in this chapter were run on an impact printer that has 
a dot resolution of 1/60—inch horizontally and 1/72—inch vertically. Your 
printouts might look different from the samples provided in this 
printout, depending on the resolution of the printer in use. 


WARNING: __ If you specify any parameters for a control code other than the ones that 


are defined in the control code description, unpredictable results may 
occur. 
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Edit Mode 


NOTE: To use Edit mode in the XQ emulation, you must configure the 
printer for a carriage return only (CR = CR). If the printer is 
configured for a carriage return with a line feed (CR = CR + LF), 
the contents of the buffer print immediately after execution of the 
CR code, disabling the CR editing function. 


Any printable character in the data stream can replace printable characters or 
spaces already loaded in the print buffer. The space character (20 hex) is used 
to skip characters in the print buffer that are not to be replaced and, similar to 
underlining or deleting, the new characters are inserted in the appropriate 
positions. 


Figure 6—1 illustrates the edit mode. Note that the editing function replaces 
characters; it cannot be used to print the same character twice (double strike) 
in the same location. Use the DEL code (hex 7F) to make a character blank. 


Enter in Print Buffer Printed Result 


Example 1 AAABBBCCC(CR) AAABDBCCB 
SSSSDSSSB(LF) 


Example 2 et ABCDEF 
LE aes 


Key: S= Space (20 hex); LF = Line Feed (OA hex); CR = Carriage Return (OD hex) 


Figure 6-1. CR Edit Mode Example 


NUL Code 


NUL (Hex 00) is ignored by the printer and can be used as a fill character; 
however, it can not be used to add blank spaces since it is not a space 
character. 
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The Control Codes 


This index lists each printer command by function, ASCII mnemonic, and the 
page where the command is explained in detail. “N/A” means not applicable. 


The rest of this chapter defines the control code functions for P-Series XQ 
Emulation mode. The commands are listed in alphabetical order. 


FUNCTION ASCII CODE PAGE 
Vertical Motion 
Channels 1 — 14 (See first NOTE) DLE-—US 6-15 
Form Feed FF 6-18 
Line Feed LF 6-19 
Line Spacing (8 or 10.3 LPI) ACK 6-20 
Vertical Tab VT 625 


Horizontal Motion 


Carriage Return CR 6-12 

Space Space 6-24 
Emphasis 

Underline = 624 

Space Space 6-24 
Font Control 

Compressed Print (See second NOTE) SOH, ETX, HT 6-13 

Elongated Characters (See second NOTE) BS, SO 6-16 

Select Draft Print STX, ETX, HT 6-23 
Character Set Control 

Alternate Character SI 6-9 

Set Deselect (Shift In) 

Alternate Character SI 6-10 


Set Select (Shift Out) (See second NOTE) SO 


NOTE: Channel codes 10 through IF hex are used when the PI line is 
disabled. See Chapter 8 (EVFU) for applicable PI enable channel 
codes. 
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NOTE: The Compressed Print, Elongated Characters, and Shift Out 
parameters can be configured at the operator panel (see 6400 Setup 


FUNCTION 


Data Manipulation 


Delete 
Space 


Graphics 


Plot, Even Dot 
Plot, Odd Dot 


Guide). 


ASCIl CODE PAGE 
DEL 6-14 
Space 6-24 
ENQ 6-22 
EOT 621 


P-Series XQ Variant Printer Emulation 


Alternate Character Set Deselect (Shift In) 


ASCII Code 


Hex Code 
Dec Code 
Purpose 
Expression 


Discussion 


Example 


SI 

OF 

15 

This code selects the primary character set. 
CHR$ (15) 


The alternate character set select and deselect codes can be used to mix 
primary and alternate characters on a single line. The main character set 
is also automatically selected when a line terminator code is received. 


10 LPRINT CHRS(14}); 

2O LPRINT "WHEN THE ALTERNATE CHARACTER" 
3O LPRINT CHRS(14); 

40 LPRINT “SET IS SELECTED, THE ALTERNATE" 
~O LPRINT CHRS(14); 

60 LPRINT "CHARACTER SET DESELECT CODE, " 
7O LPRINT CHRS(14}; 

BO LPRINT “OF (CHEX), " 

9O LPRINT CHRS(15}); 

100 LPRINT “SELECTS THE PRIMARY" 

110 LPRINT "CHARACTER SET. " 


care 


ral Ae 
i poo et Weetec 
iplet te. SET. 
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Alternate Character Set Select (Shift Out) 


ASCII Code SO, BS 
Hex Code OE, 08 


Dec Code 14, 08 


NOTE: An alternate hex code of 08 (ASCII code BS) can be assigned as the 
Alternate Character Set Select control code through printer 


configuration. 
Purpose Accesses the extended character set in the range of AQ to FF hex using 
codes 20 to 7F hex. 
Discussion These codes are used in 7—bit systems as if data bit 8 were set to 1. For 


example, sending code 20 hex accesses the symbol at code point AO hex. 
If a printable symbol is not available at the code point, a space is printed. 
Both commands are cancelled by a paper motion command. 


Example Please see next page. 
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10 LPRINT "THE ALTERNATE CHARACTER SET" 
20 LPRINT "SELECT CODE, OF (Chex), " 

30 LPRINT CHRS(14); 

40 LPRINT “SELECTS THE ALTERNATE" 

YO LPRINT CHRE(14); 

60 LPRINT "CHARACTER SET. AFTER A LINE" 
7O LPRINT CHR#(14); 


BO LPRINT "TERMINATOR CODE OR A SHIFT IN, ” 


9O LPRINT CHRS(14); 

100 LPRINT “OF (HEX), ” 

110 LPRINT CHRS#(15); 

120 LPRINT "THE PRIMARY CHARACTER SET" 
130 LPRINT "IS RESELECTED. " 


THE ALTERNATE CHARACTER SET 
renee CODE: OF wees 
bith - i bres Jk. 
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Carriage Return 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Expression 


Discussion 


6-12 


CR 
OD 
13 


Positions the logical print head at the left margin (resets the memory 
pointer to the first character position). 


CHR$(13) 


The printer can be configured to perform a carriage return only 
(CR = CR only), or a carriage return plus a line feed function 
(CR = CR + LF). 


A CR= CR configuration enables underline, add, delete, and edit 
functions, but the host computer must send a separate line feed code to 
print the data and change the vertical position. The character position 
indicator is positioned at character column one. Subsequent printable 
data preceding a paper motion command replaces previous printable data 
(including underlines). Two exceptions apply: 


¢ Subsequent underlined characters (hex 5F) overlay the previous data. 


¢« Subsequent space characters (hex 20) only index the character position 
indicator to the right. 


This code can occur at any place in the data stream and is acted upon 
immediately. Note that this code can reduce the current print speed by up 
to one—fourth. 


With CR = CR + LF, the underline, add, delete and edit functions are 
disabled, and the code is processed as a line feed. Refer to the Line Feed 
command description on page 6—19 for more information. 
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Compressed Print 


ASCII Code 
Hex Code 


Dec Code 


Purpose 


Discussion 


Example: 


Lf 


1s 


SOH, ETX, HT 
01, 03, 09 
1, 3,9 
NOTE: Either SOH, ETX, or HT is defined at the operator panel as the code 
used to select Compressed Print (the default is SOH). (Refer to the 
configuration chapter of the Setup Guide.) 
Selects compressed character printing. 
Use the code defined at the operator panel to select 17.1 cpi. 
These commands can occur anywhere in the data stream and are acted upon 
immediately, affecting the entire current print line. Line spacing may be selected 
either through the operator panel or by line spacing control codes. The control 
code setting overrides the operator panel line spacing setting. 
ETX and HT can also be configured to select Draft font at 10 cpi (see page 
6-23). 
LPRINT “Tf the Compressed Print option" 
LPRINT "is installed" 
LPRINT “control code O1 Chex" 
LPRINT CHRSC1); 
LPRINT "selects the standard compressed (17.1 cpid" 
LPRINT “for one line only. " 
the Compressed Print option 
installed 
control code O1 Chex) 
selects the standard conpressed (17.1 cpi) 
for one line only. 
6-13 
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Delete 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Expression 


Discussion 
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DEL 
7F 
127 


Deleted character puts a blank space at the corresponding character 
position. 


CHR$(127) 


DEL deletes the corresponding character in the print buffer. In 
Figure 6—2 below, four delete control codes are used to delete DATE 
from the print line. 


NOTE: The printer must be configured for carriage return only. If the 
printer is configured for a carriage return and line feed, the contents 
of the buffer are printed on receipt of the CR code. 


Enter in Print Buffer Printed Result 


INVOICE DATE(CR) 
SSSSSSSSSSSDDDD(LF) INVOICE 


KEY 
S = Space (20 hex) CR = Carriage Return (OD hex)* 


D = Delete (7F hex) LF = Line Feed (OA hex) 


Figure 6—2. Delete Example 
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Electronic Vertical Format Unit (EVFU) 


ASCII Code DLE through US 
Hex Code 10 through 1F 
Dec Code 16 through 31 
NOTE: PI line is disabled in the above description. ASCII and 


corresponding codes for EVFU functions differ when the PI line is 
enabled, according to the printer interface being used. 


Purpose Load and execute the EVFU. 


Discussion Information about the EVFU is provided in Chapter 8 
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Elongated Characters(Double High Print) 


ASCII Code BS, SO 
Hex Code 08, OE 


Dec Code 8, 14 


NOTE: Either BS or SO is defined at the operator panel as the code used to 
select Elongated Characters, Double High Print (the default is SO). 
(Refer to the configuration chapter of the Setup Guide.) 


Purpose Selects elongated (double high) character printing for one line. 


Discussion The Elongated Character control code can be placed anywhere in the 


data line before the line terminator. Following the line terminator, the 
printer automatically selects the default font. Consequently, the 
Elongated Character control code must be sent for each line of elongated 
characters. Elongated characters cannot be mixed with standard 
characters on the same print line. 


The current line spacing is doubled for one line. 


This code can occur anywhere in the data stream and is acted upon 
immediately. It is cancelled by a SI code or a paper motion command. 
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Example 


10 LPRINT 
20 LPRINT 
30 LPRINT 
40 LPRINT 
90 LPRINT 
60 LPRINT 
7Q LPRINT 


"Control code O8 (hex) selects” 
CHR#(8); 

“elongated character printing” 
CHR$ (8); 

"for one line... * 

“and then the default print mode" 
"is reselected automatically. " 


Control code OS (Chex)? selects 


elongated 


character printing 


for one line... 


and then the default print mode 
is reselected automatically. 
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Form Feed 


ASCH Code FF 
Hex Code OC 


Dec Code 12 


Purpose Prints the data in the buffer, advances the paper position to the next 
top—of—form and moves the logical printhead to the first character 
column. 

Discussion The default forms length is determined by the configuration in 


nonvolatile memory. Forms length is set by using the operator panel or 
VFU. Code FF cancels all single—line only print attributes. 


The default form length is eleven inches. The Form Feed command 
reacts differently when the VFU is active. More information on VFU is 
provided in Chapter 8. 
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Line Feed 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Discussion 


10 


Prints the data in the buffer (if any) and advances the vertical character 
position one line at the current line space setting. 


The logical print head is positioned at character column | of the new 
line. The LF function cancels all single line print attributes such as 
double high (elongated) and double wide (expanded) characters. 


In the P-Series XQ Even Dot Plot mode (high density graphics), the LF 
code does not cause paper position motion; the data in the buffer is 
plotted and the logical print head is positioned at character column | in 
anticipation of the Odd Dot Plot control code to complete high density 
graphic plotting. 


In the P-Series XQ Odd Dot Plot mode (normal density graphics), the 
LF code plots the data in the buffer, advances the paper position a single 
dot row at the current vertical dot density, and positions the logical print 
head at character column 1. 
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Line Spacing (8 or 10.3 LPI) 


ASCII Code 
Hex Code 
Dec Code 
Purpose 
Expression 


Discussion 


Example 


620 


ACK 


06 


Selects line spacing of 1/8” or 7/72” for current line only. 
CHR$(6) 


The line spacing control code can be placed anywhere in the data stream 
before the line terminator code; however, it is recommended that you 
place the line spacing code at the start or end of the data line. 


After the line is printed at the new line spacing, the default line spacing 
is automatically reselected. 


10 LPRINT"The 8 LPI Control Code, O6(hex), " 
2O LPRINT CHRE(14&); 

BO LPRINT “selects S&S Ipi spacing" 

40 LPRINT "for one line only. ” 


The @ LPI Control Code, O6(hex):, 
selects & lpi epeceng 
for one line only. 
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Plot, Even Dot (P—Series XQ High Density Graphics) 


ASCII Code 


Hex Code 
Dec Code 


Purpose 


Expression 


Discussion 


Example 


EOT 
04 
4 


Selects even dot plot mode to print dots in even numbered dot columns 
to produce high density plotting. 


CHR$(4) 


This control code can occur anywhere in the data line before the line 
terminator, but for best performance it should be placed at the beginning of 
the line. This command is acted upon immediately, affecting the entire 
current print line. It defines certain data between the next and last paper 


motion commands as even dot plot data. These data are plotted at 60” by 72”. 


When this mode is exited, the print mode and attributes last selected remain 
active. A detailed description of plotting can be found in Chapter 7. 


You can set line spacing either through the operator panel or by line 
spacing control codes. A control code setting overrides the operator 
panel line spacing setting. 


10 LPRINT "EVEN AND ODD DOT PLOT" : LPRINT 
20 LPRINT CHRS(4);3 "7? ???P?PECEERE?I7777" 

3O LPRINT CHRS(5); "PP????PReECCCBE?T? 7777" 

40 FOR I=1 TO 36 

90 LPRINT CHR#$(4); "A@e@ee eeeeGAAGEEE " 

60 LPRINT CHRS$(5); "A@eee eeeeeceAeceee " 

7Q NEXT I 

80 LPRINT CHRS(4); “??7??P?P?PECCEEE??? P77" 

90 LPRINT CHRE(5); "??????PeCReeCe?? 7772" 


EVEN AND ODD BOT PLOT 
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Plot, Odd Dot (P—Series XQ Normal Density Graphics) 


ASCII Code ENQ 
Hex Code 05 
Dec Code 5 


Purpose Selects odd dot plot mode to print dots in odd numbered dot columns for 
normal density plotting. 


Expression §CHRS(5) 


Discussion This control code can occur anywhere in the data line before the line 
terminator, but for best performance it should be placed at the beginning of 
the line. This command is acted upon immediately, affecting the entire 
current print line. It defines certain data between the next and last paper 
motion commands as odd dot plot data. These data are plotted at 60” by 72”. 


When you exit this mode, the font and attributes last selected remain 
active. Plotting is described in Chapter 7. 


You can set line spacing either through the operator panel or by line 
spacing control codes. A control code setting overrides the operator 
panel line spacing setting. 


Example 


10 LPRINT "ODD DOT PLOT" : LPRINT 


3O FOR I=1 TO 34 
40 LPRINT CHRS(5); "A@@@e GeeCeGeAeEeeEe " 
YO NEXT I 


ODD DOT PLOT 
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Select Draft Print 


ASCII Code STX, ETX, HT 
Hex Code 02, 03, 09 
Dec Code 2, 3,9 


Purpose Selects Draft 10 cpi as the font. 


NOTE: Either STX, ETX, or HT is selected at the operator panel as the 
code that selects High Speed (Draft) Print Mode; the default is STX. 
(See the Configuration chapter in the Setup Guide.) 


Discussion Once the control code for High Speed (Draft) Print Mode has been 
defined from the operator panel, that code can then select Draft 10 cpi. 


These commands can occur anywhere in the data stream and are acted upon 
immediately, affecting the entire current print line. You can set line spacing 
either through the operator panel or by line spacing control codes. A control 
code setting overrides the operator panel line spacing setting. 


ETX and HT can also be configured to select Compressed Print (17.1 cpi) if 
you configure the printer from the operator panel. (See page 6-13.) 


Example 


10 LPRINT “CONTROL CODE O2 SELECTS" 

2Q LPRINT CHR#(2); 

3O LPRINT "DRAFT PRINT MODE FOR ONE LINE ONLY" 

4O LPRINT "JUST EXITED DRAFT MODE BY EXECUTING A LF" 


CONTROL CODE O2 SELECTS 


Py WP ee 5 ro sr TF 2 oo 2 oe bs ee =~ |= ae ae fe . = ? 3 iad vere (ia » 2 
PRAaAP T PRIRT HOE FOR ONE LINE OFMLy 


fw 


JUST EXITED DRAFT MODE BY EXECUTING A LF 
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Space 


ASCII Code = SP 
Hex Code 20 
Dec Code 32 
Purpose Produces a blank space; no character is printed. 


Expression CHRS$(32) 


Discussion It is not necessary to pad the end of the print line with space characters. The 
printer automatically fills the line after the line terminator is received. 


The Space character code is also used to skip characters for editing and 
underlining. (“Edit Mode,” page 6-6.) 


Underline 


ASCII Code Underline key (_ ) 
Hex Code 5F 
Dec Code 95 


Purpose Underlines specified character positions. 
Expression CHR$(95) 


Discussion To underline characters, the print buffer is first loaded with the character 
line; then the line must be terminated with a Carriage Return code. 
Spaces are then loaded in the buffer at positions not to be underlined, and 
the underline code is inserted in the specific positions to be underlined. 
Figure 6—3 illustrates underlining. 


Enter in Print Buffer Printed Result 


THE 600 PRINTER (CR) THE 600 PRINTER 
SSSS (LF) 


= Underline (5F hex) 


KEY: LF = Line Feed (OA hex) 
CR = Carriage Return (OD hex)* 5 = Space (20 hex) 


Figure 6—3. Underline Example 
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Vertical Tab 


ASCII Code 
Hex Code 
Dec Code 


Purpose 


Expression 


Discussion 


VT 
OB 
11 


Acts as a line terminator when the EVFU is loaded, causing the paper to 
advance to a specified programmed line. 


CHRS$(11) 


Vertical Tab is primarily an EVFU line terminator code as described in 
the Electronic Vertical Format Unit. If the EVFU is not loaded and 
Vertical Tab control code is used, a single line feed occurs. 
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Graphics 
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Overview 


This chapter explains how the printer produces graphic images. 


The quickest way to produce graphic images is to use one of the many 
graphics software applications available. Any graphics program that is 
compatible with the Epson FX, Proprinter III XL, P-Series, Serial Matrix, or 


P-Series XQ Variant emulation should provide excellent results. 


You can also use the Intelligent Graphics Processor (IGP*) Printronix 
emulation or the Code V* Printronix emulation. Both allow you to create and 
store forms, generate logos, bar codes, expanded characters, and other 
graphics. 


Printing text and characters is the default mode of operation. However, your 
printer can print graphics. 


¢ When the emulation is in the Proprinter III XL, Epson, or Serial Matrix 
protocol mode, Bit Image graphics is used for graphics printing. 


¢« When the emulation is in the P-Series or P-Series XQ Variant protocol 
mode, Odd/Even dot plotting is used for graphics printing. 


Each line of graphics data must include a graphics control code to enable the 
emulation for the desired graphics mode of operation. 


Bit Image Graphics 


72 


When the printer uses the IBM Proprinter III XL, Epson, or Serial Matrix 
emulation, it creates graphics by accepting bit image graphics data. 


NOTE: Text and graphics can be mixed on the same line when the printer 
plots bit images in the Epson or Proprinter HI] XL emulation. 


Bit image graphics are created by vertically printing the bit pattern of a series 
of data bytes. For example, the bit pattern of the ASCII character A (hex 41, 
decimal 65) is shown in Figure 7—1. If we rotate this data byte 90 degrees 
clockwise, we have a vertical data byte with the most significant bit (MSB) 
at the top. If we then print each 1 (true) bit as a dot, the result is a “bit image” 
plot of the ASCII character A. 


Graphics 


ASCII character A = Hex 41 = Binary 01000001 


MSB : Most Significant Bit MSB 


—-— OO WoO FO ODON C&C 


Figure 7—1. Vertical Data Byte Pattern 


The relationship between the ASCII character, its decimal value, and its bit 
image plot is shown in Figure 7-2. All 8 bits of the data byte are used in all 
fonts, but some fonts have taller and shorter characters. (You may have to 
adjust the line spacing in order to print without horizontal gaps.) Data bytes 
are identified by their binary, octal, hexadecimal, or decimal equivalents. 
These numeric equivalents are combined in data streams to form graphic 
patterns such as the one illustrated in Figure 7-3. 


Binary Vertically Printed 
ASCII Decimal Code to Rotated Data Bit Image 

Character Value Equivalent Byte 
128 MSB}O| 

a @ 
32 iO 

16 
A = 65 = 8 S = 

: fe) 
e fs) 

ED @ 


Figure 7—2. Bit Image Pattern from an ASCII Character 
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Bit Image plotting is not limited to printable ASCII characters. You can print 
Bit Image patterns for any 8-bit data byte with decimal values ranging from 0 
to 255. (The ASCII character set is charted in Appendix C.) 


Designing a Bit Image Pattern 


A Bit Image pattern is produced in four steps: 


1. Ona quadrille pad or graph paper, lay out the graphic pattern you want 
to print. (See Figure 7-3.) 


2. Determine the decimal equivalent of each vertical data byte in your 
pattern. (The sum of the decimal equivalent of each true bit in the 
vertical data byte is the decimal equivalent of the data byte.) 


3. Write a program to generate the pattern. 


4. Enter and run the program on the host computer. 


1st Bit Image Data Byte 


2nd Bit Image Data Byte 


Weights 7th Bit Image Date Byte 
MSB 128 | 
64 © 
32 = 
16 zz 
8 @ 
4 cal 
2 = 
LSB  ] 
IS ig OS See YP" 44g. ui ale 


Figure 7—3. Bit Image Pattern Plan 
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Bit Image Density 


Graphics 


You can print bit image graphics in different dot densities. Select dot 
densities by sending a control code in the data stream: 


NOTE: Every line of graphics data must include the necessary plot mode 
command so the printer can perform the chosen graphics functions. 


Single Density Mode: ESC K 


Single density bit image graphics in a Data Processing (DP) print quality are 
printed at 60 dots per inch (dpi) horizontally and 72 dpi vertically. For NLQ 
print quality, the horizontal dot density is 90 dpi and vertical dot density is 96 
dpi. For High Speed (HS) draft print quality, horizontal dot density is 60 dpi 
and vertical dot density is 48 dpi. 


Double Density Mode: ESC L 


Double density mode prints up to twice the number of dots per inch 
horizontally in the same space used for single density. The vertical dot 
density remains the same as in single density mode. Double horizontal 
density requires twice the number of input data bytes to print the same length 
line as single density. Printing double density reduces the printing speed by 
half. 


Double Speed - Double Density Mode: ESC Y 


When the double density - double speed control code is received, data bytes 
print at double the current horizontal dot density, but adjacent dots are not 
printed. Since double density graphics are printed at half speed, double speed 
- double density graphics are printed at the same speed as single density 
graphics. This mode is often used to position a simulated print head precisely 
by sending blank dot columns. 


Quadruple Density Mode: ESC Z 


When printing quadruple density graphics, the printer combines adjacent 
quadruple density bit image bytes. The compounded data are then printed in 
double density mode. 
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Bit Image Programming Format 


The bit image command format is: 


ESC CC (nJ) (n2) DATA 
where: 
ESC = the serial matrix SFCC 
CC = K, L, Y or Z to select dot density 


(K=single, L=double, Y=double density - double 
speed, Z=quadruple density) 


ni = (Number of DATA bytes) - 256(72) 
n2 = (Number of DATA bytes)/256 
DATA = the dot pattern bytes 


The syntax of the bit image expression must be correct. 
The number of data bytes and the n/, n2 definition must be equal. 


Any characters following n/ and n2 are interpreted and plotted as data until 
the n/, n2 definition is satisfied. 


If nJ = n2 = 0, then control codes K, L, Y, or Z are ignored. 


The maximum number of data bytes that can be included in the DATA 
portion of the program statement (when using 132 column paper) varies 
according to the dot density: 


At 60 dpi, single density = 792 bytes 
double density = 1584 bytes 
quadruple density = 3168 bytes 


Data that go past the right margin are discarded if automatic line feed is 
disabled. If automatic line feed is enabled, data that go past the right margin 
trigger an automatic line feed (LF) and are printed on the next line. 
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Bit Image Sample Program 


The program below, written in BASIC, produces the single density bit image 
pattern shown in Figure 7-4. The 7-byte pattern is repeated 40 times. 
Depending on the host computer system, it may be necessary to add a width 
statement to the BASIC program. 


10 WIDTH “Iptl:”, 255 

20 LPRINT “Single Density Bit Image Graphics” 
30 LPRINT CHR$(27);”K” ;CHR$(24);CHRS$(1); 
40 FOR N=1 TO 40 

50 RESTORE 

60 FOR I=1 TO 7 

70 READ R 

80 LPRINT CHRS(R); 

90 NEXT I 

100 NEXT N 

110 DATA 73, 146, 36, 255, 36, 146, 73 

120 LPRINT 


Single Density Bit Image Graphics 


Figure 74. Sample Single-Density Bit Image Graphics 
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Plot Mode 


Plot mode is available for the P-Series and P—Series XQ Variant protocols. 


This subsection describes the P-Series compatible odd/even dot Plot mode of 
operation. The P-Series plot has a rigid format wherein each line of data 
contains a plot command code, the plot data, and an LF code (hex 0A). 


The P—Series codes (hex 04 and 05, respectively) can be placed anywhere on 
the command line. 


The P-Series XQ codes (hex 04 and 05, respectively) can also be placed 
anywhere on the command line without degrading plot speed. 


When P-Series Plot mode is enabled by an EOT (hex 04) or ENQ (05) code, 
all control codes except LF, CR, and FF, are ignored. Any control sequence 
parameter prior to a plot code is acted upon immediately. Any control 
sequence parameter following an EOT or ENQ code is treated as plot data. 


If any combination of EOT (hex 04) or ENQ (05) code is received in a single 
line, the priority of action is: 


¢ _EOT (hex 04) takes priority over ENQ (hex 05) 


¢ —ENQ has the same priority level and is acted upon in the order received 


A printable symbol is defined as any character or command that might cause 
the head of a serial printer to move away from character column one. 


Plot Density 
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Plot density refers to the number of dots per inch (dp1) printed in a single dot 
row. Two types of plot density are available with P—Series Plot mode 
graphics: normal density and high density. The densities can be mixed within 
the printed page on a dot row—by—tow basis, but the two densities cannot be 
mixed on the same dot row. 
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Normal Density Plot Mode 


Normal density plotting is selected with the odd dot plot control code ENQ 
(05 hex). The odd-numbered dot columns are addressed to produce a 
horizontal and vertical density that varies with the font selected: 


¢« Data Processing (DP) = 60 dpi horizontal, 72 dpi vertical 
¢ Near Letter Quality (NLQ) = 90 dpi horizontal, 96 dpi vertical 
¢ High Speed Draft (HS) = 60 dpi horizontal, 48 dpi vertical 


Figure 7—S illustrates normal density dot plot. 


Figure 7-5. Normal Density Plot 


Double Density Plot Mode 


High density plotting is selected with the even dot plot control code EOT 
(04 hex) in conjunction with the odd dot plot control code ENQ (05 hex). 
The odd and even numbered dot columns are addressed to double the 
horizontal density. The vertical density remains the same in normal and 
high density plotting, though vertical density is based on the current print 
mode. 


Figure 7-6 illustrates high density plotting. 


Figure 7—6. High Density Plot 


Graphics 


7-10 


Plot Data Byte Format 


In P—Series/P—Series XQ Variant Plot Mode, the format is as follows: 


¢« Each data byte specifies six out of twelve plot dot columns. 


¢« Using odd dot plot mode, bits 1 to 6 of the data byte address the 
odd-numbered dot columns; using even dot plot mode, bits 1 to 6 of the 
data byte address the even—numbered dot columns. 


¢ Bit 6 and/or bit 7 of the data byte must be a “1” (or true) bit in Plot mode. 
¢ Bit 8 of the data byte is not used in the Plot mode and may be 1 or 0. 


¢« The binary equivalent of the plot data bytes must be known to 
accurately address specific dot positions. 


As shown in Figure 7—7, a dot is printed at the location addressed by each of 


bits 1 to 6 in the data byte that is set (1 or true). 


EVEN DOT PLOT DATA BYTE 


BIT BIT2 BITS BIT4 BITS BIT6 BIT7 BIT 


NOTE: BIT 6 
AND/OR BIT 7 
MUST BE “1 

FOR PLOT MODE 


DOT COLUMN #1 OF 


NEXT CHARACTER 
COLUMN 

DOT COLUMN 

#12 OF PREVIOUS 

CHARACTER Pred Prd Ped Ped Ped Pd Fed Ped Fd Fed Ped Fed Fed Fed 

COLUMN 


NOTE: INACTUAL 
PRINTING, THESE 
TW MERGE 
TO PRINT ON THE 
SAME ROW. 


NOT 
USED 


an BIT2 BITS BIT4 BITS BIT6 BIT7 cs 


ODD DOT PLOT DATA BYTE 


Figure 7—7. P—Series/P—Series XQ Variant Plot Data Byte Format 
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Plot Data Line Format 


A P-Series plot data line contains the following: (See Figure 7-8.) 


¢ The plot mode control code: either 05 hex for normal density, or 04 hex 
(even dot plot) combined with 05 hex (odd dot plot) for double density 


plotting. 
¢« The data bytes to be plotted. 


. The line terminator 0A hex or OC hex. 


¢ With print width set to 13.2 inches, a plot data line may contain any 


number of bytes up to a maximum of 132 for horizontal dot density of 
60 dpi (DP font) or 198 bytes for a horizontal dot density of 90 dpi 


(NLQ font). 


¢ A plot data line may contain any number of data bytes up to the 


maximum. If automatic line feed is disabled, any bytes over the 


maximum are lost. If the maximum is exceeded and automatic line feed 


is enabled, a line feed (LF) is forced and the remaining plot data are 


printed as text on the next line. 


¢ The plot mode command may occur anywhere in the line, but plot speed 


may decrease if it is not at the beginning of the line. 


Plot Mode Code 1st Char 2nd Char 3rd Char 132nd Char 


05 Hex = 001111 111414 110000 000011 


Normal 
Density Plot 
or 


04 Hex + 05 Hex = (~ eg ay 
High S800 SOG068 
Density Plot 


Figure 7-8. Plot Data Line Format 
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Line Terminator 


OA Hex = 
Line Feed 


Or 


OC Hex = 
Form Feed 


Normal Density Plot Mode Format: 


For normal density plot, the plot line contains: Control Code 05 hex, plot 
data bytes, and a Line Terminator (0A hex or OC hex). The control sequence 
for sending the P—Series Normal Density Plot is as follows: 


1. Send the plot command code ENQ (05 hex). 
2. Send the plot data bytes (refer to Table 7-1 on page 7—17). 


3. Send a line terminator, cither a Line Feed (LF, 0A hex) or a Form Feed 
(FF, OC hex). A Carriage Return (CR) may also be used instead of the LF 
code, provided the Carriage Return has been configured for Carriage 
Return = Carriage Return + Line Feed (CR = CR + LF). 


a. A line feed (OA hex) used as the line terminator plots the contents of 
the buffer and advances the paper position a single dot row, based on 
the vertical density of the current mode. 


b. A form feed (OC hex) used as the line terminator plots the contents 
of the buffer and advances the paper to the next TOF. 


4. Regardless of which line terminator code is sent, the emulation will 
default to the previously selected print mode (font) unless further plot 
control codes are provided with the data. 
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Double Density Plot Mode Format: 


For double density plot, the plot line contains: Control Code 04 hex, plot data 
bytes, a Line Terminator (0A hex or OC hex), Control Code 05 hex, plot data 
bytes, and a Line Terminator. The control sequence for sending P—Series 
Double Density Plot is as follows: 


1. Send the even dot plot control code EOT (04 hex), followed by plot data 
bytes (refer to Table 7-1 on page 7—17). 


2. Send a line terminator, which causes the printer to plot the data bytes; the 
paper position is not advanced in double density plot; the printer now 
waits for the second line of data. 


3. Send the odd dot plot control code ENQ (05 hex) and a second line of 
data, followed by a line terminator. 


a. A line feed (OA hex) used as the line terminator plots the contents of 
the buffer and advances the paper position a single dot row, based on 
the vertical density of the current mode. A CR (if CR = CR + LF is 
configured) may also be used with the same result. 


b. A form feed (OC hex) used as the line terminator plots the data bytes 
and advances the paper position to the next TOF. 


4. Regardless of which line terminator code is sent, the emulation will 
default to the previously selected print mode (font) unless further plot 
control codes are provided with the data. 
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Plotting the Data 


DOT 
ROW 


P-Series Plot Mode plots the image from the horizontal bit pattern. Figure 7—9 


duplicates the pattern shown in Figure 7—3 but is modified for Odd Dot Plot. 


Eight dot rows are required, two characters per row, six columns per character. 


end 1st end 


1st 
CHARACTER CHARACTER CHARACTER CHARACTER 
ODD COLUMNS ODD COLUMNS ASCIl DECIMAL] ASCII DECIMAL 


13 5 7 9 11/1 3 5 7 9 11 
64 
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Figure 7—9. Odd Dot Plot Pattern Plan 


The following program uses the Odd Dot Plot control code to produce the 
image. The image is printed 25 times as shown in Figure 7—10. An entire dot 


row is plotted in one printing pass. Consequently, the first row of all 25 


images is printed in one pass, followed by the second row, etc., until all rows 


have been printed. 


10 LPRINT “Odd Dot Plot” 

20 FOR I=1 TO 8 

30 READ R1 

40 READ R2 

50 LPRINT CHR$ (5); 

60 FOR N=1 TO 25 

70 LPRINT CHR$ (R1) ;CHR$ (R2) ; 
80 NEXT N 

90 LPRINT 

100 NEXT I 

110 DATA 42, 64, 73, 65, 92, 64, 42, 64, 73, 65, 92, 
42, 64, 73, 65 

120 LPRINT 


Odd Dot Plot 


Figure 7-10. Sample Odd Dot Plot 


64, 
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Exiting from P—Series/P—Series XQ Variant Plot Mode 


Graphics 


When returning to the print mode from the P—Series Plot Mode, an extra line 
feed should be included in the data stream to maintain proper print line 
registration relative to the last line of plot graphics. If the extra line feed is 
not included, the first character line after the graphics data may be truncated, 


as shown in Figure 7—11. 


e plot data a 


A text line follows plot data, 
preceded by a single line 
terminator code. (Text characters 
may extend into the range of the 
previously printed plot line and 
appear truncated. ) 


= plot data _ 


@ABCDEFGHIJKLMNOPQR 


A text line follows plot data, but is 
preceded by an additional line 
terminator or LF code. (Characters 
are printed at full-height.) 


Figure 7-11. Truncated Character Line 
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Combining Graphics and Text 


You can combine graphics and characters (text) on the same page in two 
ways: 


¢« Use Bit Image graphics or Plot mode to produce characters as well as 
graphics 

¢ Acombination of text (not plot) and graphics can be mixed on the same 
page within all protocols. 


Text and graphics can be mixed on the same line, however, only by using the 
Bit Image graphics in the Serial Matrix, Epson, or Proprinter XL protocols. 


Any character or symbol can be created in the Plot mode or with Bit Image 
graphics simply by addressing and plotting the appropriate dot positions. 


Either Bit Image or Plot mode graphics can be mixed with text within the 
page on a line by line basis. Each line of graphics data must include a 
graphics control code or the emulation will automatically default to the print 
mode. Using Bit Image graphics, it is possible to use the print mode to 
produce text on one print pass followed by a print pass to produce graphics 
on the same line; however, text characters can be affected by the Bit Image 
data when combined on the same line. 


Table 7-1 on the following page 7-17 shows the plot data byte dot patterns 
that are referenced in the description of P—Series plot mode on page 7-11. 
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Table 7-1. Plot Data Byte Dot Patterns 
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Vertical Page Formatting 


Overview 


Rapid vertical paper movement is called slewing. A vertical format unit 
(VFU) is a program you load into the printer that enables it to slew paper to 
preset locations on a page. 


On your printer, LF commands and other commands that produce blank lines 
are accumulated and moved in one efficient paper motion. The VFUs are 
maintained for compatibility with earlier applications. 


Following an introductory overview of how to plan a vertical page format, 
the following three methods of vertical formatting are described in this 
chapter: 


¢ Vertical tab table: The IBM Proprinter III XL, Epson FX, and Serial 
Matrix emulations each contain a vertical tab table. It is a set of 
programmed vertical tabs. 

¢ Electronic Vertical Format Unit (EVFU): The P—Series and P—Series 
XQ Variant emulations provide the EVFU capability. 


Planning a Vertical Page Format 


Vertical page formatting with a VFU such as the EVFU consists of four 
Steps: 


1. Select the type of vertical format you want to use. This is covered in the 
next section. 


2. Design the form, determining the spacing and channel assignments for 
every line. Channel assignments are discussed in the VFU sections. 


3. Determine the programming sequence. The format of the sequence 
depends on the type of VFU you select and is discussed in each VFU 
section of this chapter. 


4. Send the programming sequence to the printer in the host data stream. 
This loads the VFU program. 


Some VFUs require the PI line normally associated with the Dataproducts 
parallel interface. 
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VFU Characteristics 


Keep in mind the following information when programming and using a 
VEU: 


Elongated Characters - You can use elongated (double high) characters in 
VFU programs. The VFU automatically counts one line of elongated 
characters as two character lines. 


VFU Not Loaded - If the VFU is not loaded, the printer performs a single 
line feed in response to VFU commands. 


Paper Runaway Protection - If the VFU memory is loaded and a channel 
code is sent that was not previously loaded, the printer moves the paper a 
single line feed. 


Line Spacing - The printer can use either 6 or 8 lines per inch (lpi) spacing. 
These VFUs calculate the forms length by line density selected. The 6 and 8 
lpi spacing may be mixed on the same form, but should be done carefully. 


Form Feed - A form feed sent from the operator panel or a command from 
the host moves the paper to the first channel 1, which is the top of form. 


Vertical Tab - A VT command moves the paper to the next channel 12. Ifa 
channel 12 is not loaded, a line feed will occur. 
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Vertical Tab Table for Proprinter, Epson, and Serial Matrix 


The IBM Proprinter III XL, Epson FX, and Serial Matrix emulations each 
contain a vertical tab table. It is a set of programmed vertical tabs. Various 
lines of the form are assigned vertical tabs, which are then accessed by 
control code for rapid paper advancement to the tab position. 


Two control codes are used for vertical tabbing: ESC B sets single channel 
vertical tabs, and VT executes a vertical tab. These codes are described in 
Chapters 2, 3, and 5, which cover the Proprinter, Epson, and Serial Matrix 
emulations, respectively. The Epson emulation also has ESC / to select one 
of eight tab channels and ESC b to set the tabs in a particular channel. 


Executing Vertical Tabs 


The vertical tab execute code is VT. It prints the contents of the print buffer 
(if data are in the buffer) and causes paper movement to the next predefined 
vertical tab position. If a tab position is not defined, the paper is moved to the 
next line at the current line spacing. If a tab position is at the current line, the 
paper is moved to the next tab position. If no tab positions are defined 
between the current line and the end of the form, the paper moves to the next 
TOF. 


Vertical Tab Positions 


Vertical tab positions are set by line number. A maximum of 16 vertical tab 
positions can be set on the form. A sample format is shown in Figure 8—1. 


The first vertical tab is set at line 6 for part number data, a second tab is set at 
line 8 for part name data, and a third tab is set at line 14 for quantity data. 
The ESC B code assigns the vertical tabs to the lines of the form. Once the 
tab positions are set, sending the vertical tab execute code (VT) causes the 
paper (currently at the top-of-form position) to advance to the first tab 
position for PART NUMBER data. Sending another VT moves the paper to 
the second tab position for PART NAME, followed by a third VT to access 
the third tab position for QUANTITY data. 


84 Vertical Page Formatting 


RRR ASS 
gt! 
Lee oe we wes 
ea! 
lee oe ewes 
ea! 
eee oe we wes 
ea! 
ee ae eae 
ea! 
eee ae ewe 
ea! 
re eee ae 
ea! 
eae ewe 
ea! 
eee eae 
ea! 
eae aa! 
ea! 
eee tee wey 
a! 
ee ee we 
aa! 
ee oe ewe 
a! 
eae aaa! 
aa! 
ee ee wes 
ea a! 
ee ewe aes 
Par we ee 
ee ee wes 
ea! 
ee ee we 
aa! 
ee tee wey 
ea! 
ee oe ewe 
Tae wwe ee 
ee ae ewes 
aaa! 
ee oe ewe 
aa! 
ee oe ewe 
ea! 
eee ewe 
ea! 
eee ee we 
ea! 
ee ee we 
aaa! 
eee ewe 
a! 
lee oe we wey 
ea aa! 
ee ee we 
eat! 
eee ewe 
ea! 
ee ee we 
aa! 
ee oe ewe 
aa! 
eee oe we wes 
ea! 
eee ee we 
ea a! 
ee oe ewe 
et! 
eee ewe 
aaa! 
eee te ewe 
eat! 
ee ewe wes 
et! 
eee eae 
ea! 
ee ee ae 
a! 
eee be we wey 
a! 
eee ee ey 
a! 
eee ewe 
aa! 
ee eee 
a! 
ee ee we 
eat! 
eee ee we 
a! 
ree eee 
aaa! 
ee ee wey 
aa! 
ee eee 
aaa! 
eee oe we wey 
a! 
eee oe ewe 
aaa! 
eee ewe 
a! 
ee ee ewe 
a! 
eee eee 
aa! 
ee oe ewe 
ea! 
eee ee we 
aa! 
ee oe ewe 
aa! 
ee oe eae 
aa! 
ee ee we 
ea! 
ee te ewe 
aa! 
eee ewe 
aaa! 
ee be ewe 
a! 
ee be ewe 
ea! 
ee oe eae 
a! 
eee be ewe 
aa! 
eee ewe 
a! 
ee be we we 
a! 
eee ee wey 
aa! 
eee ewe 
a! 
ee ee we 
aa! 
ee be ewe 
aa! 
ee eee 
a! 
ie ee ee wey 
aa! 
ee be ewe 
aaa! 
ee oe ewe 
tee 
CY 
reer ae ew 
CY 
Pee 
eee oe ewe 
CY 
ree ee wr 
CY 
reer oe ewe 
CY 
ree oe ew 
CY 
ree oe ewe 
CY 
reer oe ew 
CY 
eee oe ew 
CY 


Vertical Tabs 
Top of Form 


Tab 1 
Tab 2 
Tab 3 


wean ata! 
vette! 
vena ata! 
tena 


aa WO -~ 0© aa S 
SOS We ee ee 


= 
2 
<= 
= 
= 
Zz 
w 
A= 
—_ 
= 
rm 
—) 
fas 


QUANTITY 


Form Data 
PART NUMBER 


PART NAME 


aa assists vaeaeaededsd ed pA pAeAeAe La AAA eA ALAS A AAA ALLL SA SAA ALA LILA LAA AeLLS LaLa LAA AeALdLaLa,S AAA ALD_SSRLA A AD_SLS/2/44,4,4,2,4,4,4,4,4,4.4,4,4,4,4,4424544,4¢244+4482344 +442 eA hed. 
Tg Spee eI Ove eee OO OO OOO OO OGG "GG uu eu uu eu uu uu uu uu ug 
Se Fee eee IIe Oe BBB BBW OU SG Se eu eee eS uu ue "Gr 


OOOOOOOOND SOOO OOOO OOOO 


Figure 8—1. Example of Vertical Tab Positions 
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EVFU for P—Series and P—Series XQ Variant Emulations 


The EVFU may be selected in P—Series or the P-Series XQ Variant protocol. 
The EVFU provides 14 or 16 channels to identify up to 192 lines depending 

on the paper instruction. The programming sequence is 1) start load code; 2) 
line identification code; and 3) end load code. 


Start Load Code — 1E or 6E Hex 


The start load code clears and initializes the EVFU memory for the memory 
load program. The start load code is 1E hex when the PI line is disabled 
(low) or 6E hex when the PI line is enabled (high). 


Channel Assignment 


The EVFU memory has the capacity for 192—line forms. The first line 
identification code (channel code) in the memory load program defines the 
first line on the form; the second line identification code defines the second 
line on the form, etc. Each line must have a line identification code. Filler 
channel codes are used for lines that will not be accessed by the print 
program. Any channel code can be used as a filler except channel code 1, 
which is reserved for the top—of—form, and channel code 12, which is 
reserved as the vertical tab channel. The same filler channel code can be 
repeated as necessary for any number of lines. 


Channel 1 — The top—of-form code, reserved as the first line on the form or 
the first line printed (top—ofform position). The operating program sends the 
channel | code to advance to the top of the next form. After the memory is 
loaded, a Form Feed code (FF, 0C hex) will move the paper to the next 
channel 1 (top—of-form). 


Channels 2 through 11, 13 and 14 — Used as general channel codes (line 
identification codes) or filler channels. Each line on the form must be 
identified by a channel code. When the operating program sends the channel 
code, the paper advances to the line identified by the channel code. Lines not 
used by the operating program must be identified by filler channels (unused 
channel codes). 


Channel 12 — Reserved as the Vertical Tab channel. The Vertical Tab code 
(VT, OB hex) prints any data in the print buffer and rapidly slews the paper to 
the next line identified by the channel 12 code. If channel 12 is not loaded in 
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the EVFU memory, a single line feed will be executed when a VT code 1s 
sent. 


Channel 15 and 16— Used as general channel codes or filler channels only 
when the VFU is accessed by the PI line. In an EVFU form that does not use 
the PI line, the codes for Channels 15 and 16 function as the Start Load and 
End Load codes. 


End Load — 1F or 6F Hex 


The end load code terminates the memory load program. The end load code 
is 1F hex when the PI line is disabled (low) or 6F hex when the PI line is 
high. Channel codes in excess of 192 channels received prior to the end load 


code are discarded. 


Using the EVFU 


Once the EVFU program has been enabled and loaded, sending the 
appropriate channel code to the printer will cause any data in the buffer to 
print and will position the paper to the next line on the form having the 
specified channel number assigned in EVFU memory. 


For a data byte to be recognized as an EVFU instruction, the following 
criteria must be met: 


1. PI line must be enabled and set high; and 
2. Data bit 5 must be 0 (not set). 

OR: 

1. PI line must be disabled or low; and 

2. Data bit 5 must be | (set). 


Given these conditions, the lower four bits of a byte will specify the EVFU 
channel number. Table 8—1 lists the EVFU channels and their equivalent data 
bytes with the PI line enabled; Table 8—2 lists the EVFU channel and their 
equivalent data bytes with the PI line disabled. 
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Table 8—1. P-Series EVFU Codes — PI Line Enabled 


Start Load 


End Load 


X = Undefined, 0, or 1 
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Table 8—2. P-Series EVFU Codes — PI Line Disabled or Not Used 


com>) 
com>) 


=a 


X = Undefined, 0, or 1 1 = High 0 = Low 


NOTE: The ESC code cannot be used simultaneously as the EVFU VT code and the Special Function 
Control Character (SFCC). If ESC is used as the SECC, the EVFU must be used with the PI line en- 
abled and set high. Refer to the appropriate protocol chapter for more information on the SFCC. 


Vertical Page Formatting 8—9 


Clearing the EVFU Memory 
The following actions will reset (clear) the EVFU memory: 
1. Sending only the start load code. 
2. Sending a start load code followed immediately by an end load code. 


3. A-second start load code is received, resulting in reinitialization of the 
EVFU. (This allows the host data to be restarted.) 


When the EVFU memory is cleared, the forms length returns to the 
previously set value and the current print position becomes the top—of-form 
(TOF). 


Relative Line Slewing 


Another method of moving paper using the PI line results in vertical slews of 
a specified number of lines within the form relative to the current print line 
(rather than slewing to a specific line). For this to occur, three criteria must 
be met: 


1. The PI line must be enabled and set high; 
2. Data bit 5 must be 1 (set); and 
3. The EVFU must be the selected Vertical Format Unit. 


The Slew Relative configuration and the status of data bits 14 determine the 
number of lines slewed as described in Table 8—3. (Note that the state of data 
bit 5 is the difference between line slewing and using the interface lines as 
EVFU channel codes.) As long as the EVFU is selected, this type of vertical 
paper motion will occur regardless of whether the EVFU memory is loaded 
or not. 


If the Double High for One Line attribute is active, n+1 lines will be slewed 
rather than n lines. 
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Table 8—3. P-Series EVFU Line Slewing 


Data Bits 
Code PI $ 7 6 5 4 3 
DLE l 


2 
0 
0 


1 
0 
| 


| 
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— el a) 


cae) 


X = Undefined, 0, or 1 
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Overview 


Most of the information you will need to install and configure an IBM 6400 
printer is provided in Chapters 2, 3, and 4 of the JBM 6400 Line Matrix Printer 
Setup Guide (P/N S246-0116). This appendix provides assistance for the process 
of configuring the IBM 6400 printer at a site where previous Printronix ASCII 
line matrix printers are or have been in use. The goal of this appendix is to make 
your migration from a previous Printronix ASCII printer to the IBM 6400 as 
simple and trouble free as possible, with the minimum amount of modifications 
required to your host configuration and application software. 


NOTE: Please familiarize yourself with all sections of this Appendix. In the 
section on “Printer-Specific Migration Information,” you need to 
read only the information describing the Printronix printer models at 
your Site. 


Information is provided on migrating from the following Printronix printers 
to the IBM 6400: 


¢  P4280/P9212-Series ASCII Printers 
¢ P9012 ASCII Printers 
¢« P3000-Series ASCII printers including the P3040 and P3240 


¢« P6000-Series ASCII printers including the P6040, P6080, 
P6240, and P6280 

- MVP-Series printers including the MVP-150, MVP-150B, 
MVP-L150, and MVP-L150B 


° P300/P600-Series Printers 


Documentation Related to Migration 


The JBM 6400 Line Matrix Printer Setup Guide (P/N S246-0116) provides 
complete unpacking and first-time installation information. In addition, a 
tutorial on using the configuration menus and detailed information on each 
part of the configuration menus for the 6400 printer are provided. 


If you have the Intelligent Graphics Processor (IGP) or Printronix Graphics 
Language (PGL) installed on your previous printer, information to help you in 
migrating from a previous IGP or PGL:to the 6400 IGP/PGL is provided in the 


IBM 6400 IGP** User's Manual (P/N S246-0151). 
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If you have the Intelligent Graphics Processor Code V Graphics Language (IGP 
Code V or VGL) installed on your previous printer, information to help you in 
migrating from a previous IGP Code V or VGL to the 6400 IGP/VGL is 


provided in the JBM 6400 Code V** User's Manual (P/N S246-0150). 


If you are migrating from a Coax/Twinax printer to the 6400, information to help 
you in migrating from these platforms is provided in the JBM 6400 Coax/Twinax 
Programmer s Reference Manual (P/N 8246-0147). 


Migration Checklist 


Before you remove the previous Printronix printer from your site in order to 
install the IBM 6400, it is important for you to obtain the current 
configuration of that printer, so that you can replicate it for the 6400. 
Guidelines and special utility software for that purpose are described in this 
appendix. 


Once you know the configuration of the previous printer, you can use the 
conversion tables in this appendix to create a configuration for the 6400 that 
is as close as possible to that of your previous printer. 


Information on host interface selection and cabling is also provided. 


Additional assistance may be needed in some situations, such as when the 
previous printer and its configuration information have already been 
removed before the 6400 is installed. For situations such as these, guidelines 
for contacting an IBM Customer Service engineer are provided at the end of 
this appendix. 


The migration process is briefly summarized in the following checklist: 


1. Determine the configuration of the Printronix printer previously in use 
at your site, either from a configuration printout, checking your printer’s 
switch settings, or by printing the test file provided (for the P300/P600 
only). The method recommended for your printer is described within the 
topic “Printer-Specific Migration Information.” 


2. Plana configuration for the 6400 that is most similar to the previous 
configuration. Use the equivalence tables provided for each printer type 
to pinpoint which 6400 menu options correspond to the configuration 
printout you obtained in Step 1. You may wish to make a xerox copy of 
the equivalence table for your printer, and note exactly which 6400 
menu option values you plan to select. 
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A4 


Choose a communications interface and the correct cabling between the 
6400 printer and the host system, as described in the section “Selecting a 
Communications Interface and Cables.” 


Install the IBM 6400 at your site, following the instructions in Chapter Two 
of the JBM 6400 Line Matrix Printer Setup Guide. Configure the 6400 to 
match the configuration you planned in Step 2. Instructions for using the 
operator panel and LCD message display to configure the IBM 6400 are 
provided in Chapters Three and Four of the Setup Guide. Save the new 6400 
configuration once you have finished modifying it, and define it as the 
power-on configuration custom set. 


Troubleshoot problems with your installation if necessary, especially for 
those situations in which your previous Printronix printer has already 
been removed from the site before the 6400 is installed. Refer to the 


“Troubleshooting” section. 


If you are experiencing difficulty with installation of the IBM 6400 
printer in order to replace a previous printer, please contact your 


authorized IBM service representative for assistance. 
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Printer-Specific Migration Information 


This subsection provides equivalency tables for the configuration of each 
previous printer that you may have at your site. These tables list a particular 
configuration menu option for the previous printer, and provide the equivalent 
menu option for the IBM 6400. The complete set of menus and the values you 
may select for each menu option are described in detail in Chapter 4 of the JBM 
6400 Line Matrix Printer Setup Guide (P/N S246-0116), and in the Setup Guide 
or User Manual for your previous printer. 


NOTE: The operator panels and configuration menus for Printronix printers 
have been revised periodically to add new features and 
functionality. Your particular printer may vary slightly from what is 
shown. 


The equivalency tables for each migration section are divided into two columns. 
The lefthand column of each table shows the menu options that were provided 
with a previous printer. The righthand column lists the equivalent option that is 
provided with the IBM 6400 ASCII printer, and the path through the menus to 
reach that option. Where several menu items are shown at the same level of 
indent in the righthand column, this indicates that any of these items is a possible 
path to the menu option. 


A sample row from an equivalency table is shown below. 


P4280 / P9212 Menu Option IBM 6400 Menu Option 


Auto Line Feed Emulation Configuration 


Printer Emulation Configuration 
Proprinter HI] XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 


Auto LF 


In the example shown above, the ASCII P4280/P9212 menu option for selecting 
Auto Line Feed is shown in the lefthand column. In the righthand column, the 
equivalent menu option for the IBM 6400 printer, Auto LF, is shown. The path 
through the IBM 6400 menus to reach the Auto LF option traverses from the 
main menu item Emulation Configuration to Printer Emulation Configuration 
through any of the ASCII emulations to Auto LF. The IBM 6400 main 
configuration menu is shown in Figure A—1. The Printer Emulation 
Configuration menu is shown in Figure A—2. 
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Printer Configuration Twinax Coax 
Control Management Interface ‘|| _ Interface 


(1) 


Interface Selection Recall Custom Set Print Language Print Language 
Display Language Save Current Values Print Character Table Print Character Table 
Alarm Control Delete Custom Set Printer Emulation PA1 
Print Direction Change Power On Set Printer Address PA2 
Hex Print Mode Protect Custom Sets World Trade Printer Emulation 
Power On State Print Custom Set Values | Cancel Buffers Early Print Complete 
Paper Jam Detection Hex Transparent Control Cancel Buffers 
Forms Speed Undefined Character Hex Transparent Control 
Set Platen at Bottom Reporting Mono/Dual Case 
of Form Undefined Character Print Text Direction 
Shuttle Timeout Substitution Image Buffer Size 
OCR B Font Density Load Alternate Character Intervention Required 
Energy Star Option Compatibility Options 
Print Text Direction Translate Table 
Override Host Override Host 
CTO Compatible CTO Compatible 
Hex Print Mode Hex Print Mode 


Parallel Serial Emulation 


| Operator Printer 
Interface Interface Configuration 


Print Tests Information 


Interface Type Interface Type IPDS (2) Printer Demonstration Installed Memory 
PC Parallel Data Protocol Code V Emulation (2) Print Error Log Power On Time 
Dataproducts Baud Rate IGP Emulation (2) Ripple Print Printing Time 
Data Bits ASCII Printer All E’s Print Strokes 
Stop Bits Emulation All H’s 11 Inch Pages 
Parity Printer Emulation All E’s + FF 
Data Terminal Ready Configuration Underlines 
Request to Send Print Format 
Buffer Size in Kilobytes To view options, press: 
scrott 4 Scroll y Enter Return 
Notes: I a re 
(1) Twi | Enter 
Perusifiness (estes arcing losseqenepicnsaeres ta 
(2) IPps.c To exit the configuration menus _ Start 
, Code V Emulation, and IGP Emulation and return to READY, press: [_] 
only appear in the menus if these features are 


installed. * = Factory Default 


Figure A-1. The Configuration Main Menu 
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EMULATION 
CONFIGURATION 


Code V IGP ASCII 
1 : 
IPDS () Emulation (7) Emulation (1) Printer. 
Emulation 


Proprinter III XL Emulation’ 
Epson Emulation 

P—Series Emulation 
P—Series XQ Emulation 
Serial Matrix Emulation 


—_———————————_M——- 


Printer 
Emulation Print Format 


Configuration 


Proprinter Ill XL Emulation* Characters Per Inch 
Epson Emulation Lines Per Inch 
P—Series Emulation Forms Width 
P—Series XQ Emulation Forms Length 
Serial Matrix Emulation Print Quality 
Print Character Table 
Print Attributes 
Margins To view options, press: 
Perforation Skip 


Scroll 4 Scroll ' Enter Return 


Ca |) CS |) | 


Enter 


To select an option, press: [| 


Note: 
——=—s To exit the configuration menus — Start 


(1) IPDS, Code V Emulation and IGP Emulation See brass a 
only appear in the menus if these features * = Factory Default 
are installed. 


Figure A—2. Emulation Configuration Menu 


The complete set of configuration menus referenced in the equivalency tables 
is provided in Chapter 4 of the JBM 6400 Line Matrix Printer Setup Guide 
(P/N S246-0116). 
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Migrating from P4280 and P9212 ASCII Printers 


The Printronix P4280 and P9212 ASCII printers provide a configuration 
menu option that generates a configuration printout of the current 
configuration. You may have a current configuration printout stored with the 
printer. If not, the Setup Guide or User Manual for your printer provides a 
procedure for printing the current printer configuration as well as the factory 
default configuration. 


Table A—1 lists P4280 and P9212 ASCII menu options and provides the 
corresponding menu options for the IBM 6400. You may wish to make a 
xerox copy of this table, and pencil in the option values from your previous 
printer’s configuration printout. Then you can configure equivalent option 
values for the 6400 once it is installed and ready to be configured. 
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Table A—1. P4280/P9212 to 6400 Conversion Table 


P4280 / P9212 Menu Option IBM 6400 Menu Option 


When Worn Ai 
FONT 
Font Emulation Configuration 


Print Format 


Print Quality 


CHARACTER SET 


Select Set Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Character Sets 


Select Subset Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Print Language 
Select Subset Primary 
Select Subset Extended 


Select Language Emulation Configuration 


Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Print Language 


Multinational 


continued next page 
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Table A—1. P4280/P9212 to 6400 Conversion Table (continued) 


P4280 / P9212 Menu Option IBM 6400 Menu Option 


APPLICATION COMPATIBILITY 


Printer Protocol Emulation Configuration 


ASCII Printer Emulation 


Buffer Size N/A 


Uppercase Select Emulation Configuration 


Printer Emulation Configuration 
P-Series XQ Emulation 


Upper Case Select 


Printer Select Emulation Configuration 
Printer Emulation Configuration 
Epson Emulation 
Serial Matrix Emulation 
Printer Select 


Power On State Printer Control 
Alarm On Fault Printer Control 


Shuttle Timeout Printer Control 


Shuttle Timeout 
Unidirectional Printer Control 


Print Direction 


Select SFCC Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
Select SFCC 


80-9F Hex Emulation Configuration 
Printer Emulation Configuration 


P-Series / Serial Matrix Emulation 


Alternate Set 80-9F 


continued next page 
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Table A—1. P4280/P9212 to 6400 Conversion Table (continued) 


P4280 / P9212 Menu Option IBM 6400 Menu Option 
APPLICATION COMPATIBILITY (continued) 


Control Code 06 Emulation Configuration 


Printer Emulation Configuration 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Control Code 06 
Control Code 08 Emulation Configuration 


Printer Emulation Configuration 


P-Series Emulation 


Control Code 08 


Overstrike Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Overstrike 
Compress Print Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
Compressed Print 
Dratt Print Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
High Speed Print Mode 


Font Select / Elongated Emulation Configuration 
Printer Emulation Configuration 


P-Series XQ Emulation 


Elong / Alt. Font 


Display Language Printer Control 


Display Language 
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Table A—1. P4280/P9212 to 6400 Conversion Table (continued) 


P4280 / P9212 Menu Option IBM 6400 Menu Option 


PPAPERFORMAT FORMAT 


Line a Emulation Configuration 
Print Format 
Lines Per Inch 
Form Length Set Emulation Configuration 
Print Format 
Forms Length 


Auto Line Feed Emulation Configuration 
Printer Emulation Configuration 
Proprinter HI XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Auto LF 
Define CR Code Emulation Configuration 
Printer Emulation Configuration 
Proprinter IT XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Define CR Code 
Define LF Code Emulation Configuration 
Printer Emulation Configuration 
Proprinter HI XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Define LF Code 


p continued next page next p continued next page 
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Table A—1. P4280/P9212 to 6400 Conversion Table (continued) 


P4280 / P9212 Menu Option IBM 6400 Menu Option 


VFU Select Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
P-Series XQ Emulation 
EVFU Selected 


Perforation Skip Emulation Configuration 


Print Format 


Perforation Skip 


Paperout Adjust See the JBM 6400 Series Maintenance 


Information Manual for instructions on 
setting the “End of Forms Adjust” value. 


PMD Fault Printer Control 
Paper Jam Detection 


Slew Relative Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
Slew Relative 


Print Width Emulation Configuration 


Print Format 
Forms Width 


Printer Control 


Interface Selection 
Parallel Interface 
Interface Type 
Data Bit 8 Parallel Interface 
PC Parallel / Dataproducts 
Data Bit 8 


PI Line Parallel Interface 


Dataproducts 


PI Ignored 


continued next page 
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Table A—1. P4280/P9212 to 6400 Conversion Table (continued) 


P4280 / P9212 Menu Option IBM 6400 Menu Option 
HOST INTERFACE - Parallel (continued) 


Data Polarity Parallel Interface 
PC Parallel / Dataproducts 
Data Polarity 


Resp. Polarity Parallel Interface 
PC Parallel 
Response Polarity 
Dataproducts 
Data Request Polarity 


Fast Busy Parallel Interface 
PC Parallel 
Busy On Strobe 


Strobe Polarity Parallel Interface 


PC Parallel / Dataproducts 
Strobe Polarity 


Latch Data On Parallel Interface 
PC Parallel 
Psat Data Data On 
Printer Control 
Interface Selection 
Serial Interface 
Interface Type 
Data Protocol Serial Interface 
Data Rate Serial Interface 
Word Length Serial Interface 


continued next page 
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Table A—1. P4280/P9212 to 6400 Conversion Table (continued) 


P4280 / P9212 Menu Option IBM 6400 Menu Option 


HOST INTERFACE - Serial (continued) 
Stop Bit Serial Interface 

a ee 
Parity Serial Interface 


Data Term Ready Serial Interface 
Request To Send Serial Interface 
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Migrating from P9012 ASCII Printers 


The Printronix P9012 ASCII printers provide a configuration menu option on 
the Diagnostics menu that generates a configuration printout of the current 
configuration. You may have a current configuration printout stored with the 
printer. If not, the User Manual for your printer provides a procedure for 
printing the current printer configuration as well as the factory default 
configuration. 


Table A—2 lists P9012 ASCII menu options, and provides the corresponding 
menu options for the IBM 6400. You may wish to make a xerox copy of this 
table, and pencil in the option values from your previous printer’s 
configuration printout. Then you can configure equivalent option values for 
the 6400 once it is installed and ready to be configured. 


Table A—2. P9012 to 6400 Conversion Table 


CONFIGURATION 


Form Length Set Emulation Configuration 


Print Format 


Forms Length 


Line Spacing Emulation Configuration 
Print Format 
Lines Per Inch 
Print Mode Emulation Configuration 
Print Format 
Print Quality 


RIBBON LIFE 
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Table A—2. P9012 to 6400 Conversion Table (continued) 


When Wom Aton 


Enable / Disable 


CHARACTER SET 


Select Set Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Character Sets 


Select Subset Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Print Language 
Select Subset Primary 
Select Subset Extended 


Select Language Emulation Configuration 


Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Print Language 
Multinational 


APPLICATION COMPATIBILITY 


Printer Protocol Emulation Configuration 


ASCII Printer Emulation 


Butfer Size Parallel Interface 
PC Parallel 
Buffer Size in Kilobytes 
Serial Interface 
Buffer Size in Kilobytes 
Power On State Printer Control 


continued next page 
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Table A—2. P9012 to 6400 Conversion Table (continued) 


P9012 Menu Option IBM 6400 Menu Option 
APPLICATION COMPATIBILITY (continued) 


Alarm On Fault Printer Control 
Alarm Control 


Shuttle Timeout Printer Control 


Shuttle Timeout 
Unidirectional Printer Control 


Print Direction 


Select SFCC Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
Select SFCC 
0-9F Hex Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Alternate Set 80-9F 


8 
Control Code 06 Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Control Code 06 
Control Code 08 Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 


Control Code 08 


Overstrike Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Overstrike 


Display Language Printer Control 
Display Language 
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Table A—2. P9012 to 6400 Conversion Table (continued) 


IBM 6400 Menu Option 


P9012 Menu Option 


PPAPERFORMAT FORMAT 
Es Line Feed 


Define CR Code 


VFU Select 


Paper Out 
PMD Fault 


Print Width 


Emulation Configuration 
Printer Emulation Configuration 
Proprinter III XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Auto LF 
Emulation Configuration 
Printer Emulation Configuration 
Proprinter III XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 


Define CR Code 


Emulation Configuration 


Printer Emulation Configuration 
P-Series Emulation 
P-Series XQ Emulation 
EVFU Selected 
Emulation Configuration 
Print Format 


Perforation Skip 


Printer Control 
Paper Jam Detection 
Emulation Configuration 
Print Format 


Forms Width 


continued next page 
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Table A—2. P9012 to 6400 Conversion Table (continued) 


P9012 Menu Option IBM 6400 Menu Option 
HOST INTERFACE - Parallel 


Printer Control 
Interface Selection 
Parallel Interface 
Interface Type 
Data Bit 8 Parallel Interface 
PC Parallel / Dataproducts 
Data Bit 8 
PI Line Parallel Interface 
Dataproducts 
PI Ignored 
Data Polarity Parallel Interface 
PC Parallel / Dataproducts 
Data Polarity 


Resp. Polarity Parallel Interface 
PC Parallel 
Response Polarity 
Dataproducts 
Data Request Polarity 


Fast Busy Parallel Interface 
PC Parallel 
Busy On Strobe 


Strobe Polarity Parallel Interface 


PC Parallel / Dataproducts 


Strobe Polarity 


Latch Data On Parallel Interface 
PC Parallel 
Latch Data On 
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Table A—2. P9012 to 6400 Conversion Table (continued) 


P9012 Menu Option IBM 6400 Menu Option 


HOST INTERFACE - Serial 


Printer Control 
Interface Selection 
Serial Interface 
Interface Type 
Data Protocol Serial Interface 
Data Rate Serial Interface 
Word Length Serial Interface 


Stop Bit Serial Interface 
Stop Bits 
os 


Data Term Ready Serial Interface 
Data Terminal Ready 


Request To Send Serial Interface 


Request To Send 


Reverse Channel 
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Migrating from P3000 ASCII Printers 


The Printronix P3000-Series ASCII printers (including the P3040 and P3240) 
provide an option on the Diagnostics menu that generates a configuration 
printout of the current configuration. You may have a current configuration 
printout stored with the printer. If not, the User Manual for your printer provides 
a procedure for printing the current (or default) printer configuration. 


Table A—3 lists the P3000 ASCII menu options, and provides the 
corresponding menu options for the IBM 6400. You may wish to make a 
xerox copy of this table, and pencil in the option values from your P3000 
printer’s configuration printout. Then you can configure equivalent option 
values for the 6400 once it is installed and ready to be configured. 


Table A—3. P3000 to 6400 Conversion Table 


P3000 Menu Option IBM 6400 Menu Option 


Forms Length Set Emulation Configuration 
Print Format 


Forms Length 


Line Spacing Emulation Configuration 
Print Format 
Lines Per Inch 
Print Mode Emulation Configuration 
Print Format 
Print Quality 


Select Set Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Character Sets 


Select Subset Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Print Language 
Select Subset Primary 
Select Subset Extended 
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Table A—3. P3000 to 6400 Conversion Table (continued) 


P3000 Menu Option IBM 6400 Menu Option 


Select Language Emulation Configuration 


Printer Emulation Configuration 


P-Series / Serial Matrix Emulation 


Print Language 


APPLICATION COMPATIBILITY 


Printer Protocol Emulation Configuration 
ASCII Printer Emulation 


Printer Select Emulation Configuration 


Printer Emulation Configuration 


Epson Emulation 


Serial Matrix Emulation 


Printer Select 
Paper Advance Switch N/A 
Power On State Printer Control 


Power On State 


Alarm On Fault Printer Control 
Unidirectional Printer Control 


Select SFCC Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
Select SFCC 
80-9F Hex Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Alternate Set 80-9F 


Control Code 08 Emulation Configuration 


Printer Emulation Configuration 


P-Series Emulation 
Control Code 08 
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Table A—3. P3000 to 6400 Conversion Table (continued) 


P3000 Menu Option IBM 6400 Menu Option 
APPLICATION COMPATIBILITY (continued) 


Overstrike Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Overstrike 


Control Code 06 Emulation Configuration 


Printer Emulation Configuration 
P-Series Emulation 


P-Series XQ Emulation 


Serial Matrix Emulation 


Control Code 06 


PAPER FORMAT 


Auto Line Feed Emulation Configuration 

Printer Emulation Configuration 
Proprinter IT XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 

Auto LF 


Define CR Code Emulation Configuration 


Printer Emulation Configuration 
Proprinter HI XL Emulation 
Epson Emulation 


P-Series Emulation 


P-Series XQ Emulation 


Serial Matrix Emulation 


Define CR Code 


continued next page 
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Table A—3. P3000 to 6400 Conversion Table (continued) 


P3000 Menu Option IBM 6400 Menu Option 


PAPER FORMAT (continued) 


Define LF Code Emulation Configuration 

Printer Emulation Configuration 
Proprinter III XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 

Define LF Code 


VFU Select Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
P-Series XQ Emulation 
EVFU Selected 
Emulation Configuration 
Print Format 
Perforation Skip 
Paper Out 
PMD Fault 


Printer Control 


Paper Jam Detection 


Print Width Emulation Configuration 


Print Format 


Forms Width 


HOST INTERFACE - Parallel 


Printer Control 
Interface Selection 

Parallel Interface 
Interface Type 


Data Bit 8 


Parallel Interface 


PC Parallel / Dataproducts 


Data Bit & 
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Table A—3. P3000 to 6400 Conversion Table (continued) 


P3000 Menu Option IBM 6400 Menu Option 
HOST INTERFACE - Parallel (continued) 


Data Polarity Parallel Interface 
PC Parallel / Dataproducts 
Data Polarity 


Resp Polarity Parallel Interface 
PC Parallel 
Response Polarity 
Dataproducts 
Data Request Polarity 


PI Line Parallel Interface 
Dataproducts 
PI Ignored 


Parallel Interface 


Strobe Polarity 


PC Parallel / Dataproducts 


Strobe Polarity 


Latch Data On Parallel Interface 
PC Parallel 
Pitch Data Data On 
Printer Control 
Interface Selection 
Serial Interface 
Interface Type 
Data Protocol Serial Interface 
Data Rate Serial Interface 
Word Length Serial Interface 
Stop Bit Serial Interface 
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Table A—3. P3000 to 6400 Conversion Table (continued) 


P3000 Menu Option IBM 6400 Menu Option 


HOST INTERFACE - Serial (continued) 


Parity Serial Interface 
i 
N/A 
A 


CD and CTS 
a 


Data Term Ready Serial Interface 
Data Terminal Ready 


Request To Send Serial Interface 


Request To Send 
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Migrating from P6000 ASCII Printers 


The Printronix P6000-Series ASCII printers (including the P6040, P6080, 
P6240, and P6280) provide an option on the Diagnostics menu for generating 
a configuration printout. You may have a current configuration printout 
stored with the printer. If not, the printer’s User Manual provides a procedure 
for printing the current (or factory default) configuration. 


Table A-+4 lists only the P6x40 and 6x80 Level One Firmware menu options, 
and provides corresponding options for the IBM 6400. Table A—5 lists 
P6x40, and P6x80 ASCII Level 2 Firmware menu options, and provides the 
corresponding menu options for the IBM 6400. You may wish to make a 
xerox copy of the table for your printer, and pencil in the option values from 
your configuration printout. Then you can configure equivalent option 
values for the 6400 once it is installed and ready to be configured. 


Table A-4. P6x40/P6x80 (Level One Firmware) to 6400 Conversion Table 


P6x40/6x80 Level One Menu Option IBM 6400 Menu Option 
APPLICATION PARAMETERS 


Forms Length Set Emulation Configuration 
Print Format 


Forms Length 


Print Mode Emulation Configuration 
Print Format 
Print Quality 


Line Spacing Emulation Configuration 
Print Format 
Lines Per Inch 


Character Set Emulation Configuration 


Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 


Character Sets 
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Table A-4. P6x40/P6x80 (Level One Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level One Menu Option IBM 6400 Menu Option 
APPLICATION PARAMETERS (continued) 


Auto Line Feed Emulation Configuration 

Printer Emulation Configuration 
Proprinter II] XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 

Auto LF 


No Paper Motion Emulation Configuration 
Printer Emulation Configuration 
Proprinter II XL Emulation 


Epson Emulation 


P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Define CR Code 
Linefeed / Newline Emulation Configuration 
Printer Emulation Configuration 
Proprinter HJ XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Define LF Code 
Uppercase Emulation Configuration 
Printer Emulation Configuration 


P-Series XQ Emulation 


Upper Case Select 
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Table A-4. P6x40/P6x80 (Level One Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level One Menu Option IBM 6400 Menu Option 
APPLICATION PARAMETERS (continued) 


VFU Select Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
P-Series XQ Emulation 
EVFU Selected 


Paper Motion Printer Control 
— Paper Jam Detection 
Power-Up Printer Control 


Mod Plot N/A 


Perforation Skip Emulation Configuration 


Print Format 


Paper Fault N/A 
INTERFACE PARAMETERS 


Printer Emulation Configuration 
ASCII Printer Emulation 


Special Function Emulation Configuration 


Perforation Skip 


Printer Emulation Configuration 
P-Series Emulation 


Select SECC 


Data Line 8 Parallel Interface 
PC Parallel / Dataproducts 
Data Bit 8 
PI Line Parallel Interface 
Dataproducts 
PI Ignored 
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Table A-4. P6x40/P6x80 (Level One Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level One Menu Option IBM 6400 Menu Option 


INTERFACE PARAMETERS (continued) 


Fast Busy Parallel Interface 
PC Parallel 


Busy On Strobe 


Butfer Size Parallel Interface 
PC Parallel 
Buffer Size in Kilobytes 
Serial Interface 
Buffer Size in Kilobytes 
Parallel Printer Control 
Interface Selection 
Parallel Interface 
Interface Type 


PARALLEL INTERFACE HARDWARE JUMPER CONFIGURATION 


E14-E15 Dataproducts Strobe Polarity Parallel Interface 


Dataproducts 
Strobe Polarity 
E49-E50 Data Latch Edge Select Parallel Interface 
E50-E51 Data Latch Edge Select PC Parallel 
E52-E53 ACK Edge Select Latch Data On 


HOST INTERFACE - Serial 


Data Protocol Serial Interface 
Data Rate Serial Interface 


Word Length Serial Interface 
Data Bits 
Parity 


Request To Send Serial Interface 


Request To Send 
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Table A-4. P6x40/P6x80 (Level One Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level One Menu Option IBM 6400 Menu Option 


HOST INTERFACE - Serial (continued) 


Data Term Ready Serial Interface 
ee 

Stop Bit Serial Interface 
La 


Serial Printer Control 
Interface Selection 
Serial Interface 
Interface Type 
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Table A—-5. P6x40/P6x80 (Level Two Firmware) to 6400 Conversion Table 


P6x40/6x80 Level Two Menu Option IBM 6400 Menu Option 


Forms Length Set Emulation Configuration 


Print Format 


Forms Length 


Line Spacing Emulation Configuration 
Print Format 
Lines Per Inch 
Print Mode Emulation Configuration 
Print Format 
Print Quality 
Character Set Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 
Character Sets 


RIBBON LIFE 
When Wom Aion 


PRINT STATISTICS 


Power On Time 


Print Lines 


Print Pages 
APPLICATION COMPATIBILITY 
Printer Protocol Emulation Configuration 
ASCH Printer Emulation 
Uppercase Select Emulation Configuration 
Printer Emulation Configuration 


P-Series XQ Emulation 


Upper Case Select 
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Table A—5S. P6x40/P6x80 (Level Two Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level Two Menu Option IBM 6400 Menu Option 
APPLICATION COMPATIBILITY (continued) 


Printer Select Emulation Configuration 
Printer Emulation Configuration 
Epson Emulation 
Serial Matrix Emulation 
Printer Select 


Paper Advance Switch N/A 


Power On State Printer Control 
Power On State 


Unidirectional Printer Control 


Print Direction 


PAPER FORMAT 


Auto Line Feed Emulation Configuration 

Printer Emulation Configuration 
Proprinter IT XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 

Auto LF 


Define CR Code Emulation Configuration 


Printer Emulation Configuration 


Proprinter HI] XL Emulation 
Epson Emulation 

P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 


Define CR Code 


continued next page 


> 
bo 
& 


Migration to the IBM 6400 Printer 


Table A—5S. P6x40/P6x80 (Level Two Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level Two Menu Option IBM 6400 Menu Option 


Define LF Code Emulation Configuration 

Printer Emulation Configuration 
Proprinter III XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 

Define LF Code 


VFU Select Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
P-Series XQ Emulation 
EVFU Selected 


Emulation Configuration 


Perforation Skip 


Print Format 


Perforation Skip 


PMD Fault Printer Control 
Paper Jam Detection 


Slew Relative Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
Slew Relative 


HOST INTERFACE - Parallel 


Printer Control 


Interface Selection 


Parallel Interface 


Interface Type 
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Table A—5. P6x40/P6x80 (Level Two Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level Two Menu Option IBM 6400 Menu Option 


HOST INTERFACE - Parallel (continued) 


Data Bit 8 Parallel Interface 
PC Parallel / Dataproducts 
Data Bit 8 
Data Polarity Parallel Interface 
PC Parallel / Dataproducts 
Data Polarity 


Resp. Polarity Parallel Interface 


PC Parallel 


Response Polarity 
Dataproducts 
Data Request Polarity 


Fast Busy Parallel Interface 
PC Parallel 
Busy On Strobe 
PI Line Parallel Interface 
Dataproducts 
PI Ignored 


HOST INTERFACE - Serial 


Printer Control 
Interface Selection 

Serial Interface 
Interface Type 


Data Protocol Serial Interface 


Data Protocol 


Data Rate Serial Interface 
Word Length Serial Interface 
Stop Bit Serial Interface 
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Table A—5S. P6x40/P6x80 (Level Two Firmware) to 6400 Conversion Table (continued) 


P6x40/6x80 Level Two Menu Option IBM 6400 Menu Option 


HOST INTERFACE - Serial (continued) 


Parity Serial Interface 
Parity 


N/A 
A 


CD and DSR 


ae pe 


Data Term Ready Serial Interface 
Data Terminal Ready 


Request To Send Serial Interface 
Request To Send 
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Migrating from MVP-Series ASCIl Printers 


The Printronix MVP-Series ASCII printers (including the MVP-150, 
MVP-150B, MVP-L150, and MVP-L150B) provide the configuration 
self-test 00.1, which prints the configuration settings of Configuration 
Options 20 through 99 and the part number of each PROM installed. You 
may have a current configuration printout stored with the printer. If not, the 
printer’s User Manual provides a procedure for printing the current (or 
factory default) configuration. 


Table A-6 lists MVP-150/MVP-L150 codes 20-99, the configuration option 
represented by each code, and the corresponding menu options for the IBM 
6400. Table A—7 lists MVP-150B/MVP-L150B codes 20-99, the 
configuration option represented by each code, and the corresponding menu 
options for the IBM 6400. You may wish to make a xerox copy of one of 
these tables, and fill in the option values from your previous printer’s 
configuration printout. This will help you to configure equivalent option 
values for the 6400 once it is installed and ready to be configured. 


Table A-6. MVP-150/MVP-L150 to 6400 Conversion Table 


MVP-150/MVP-L150 Menu Option IBM 6400 Menu Option 


20.x-Host Mode Control Emulation Configuration 
ASCI Printer Emulation 
21.x-Vertical Dot Density N/A 


22.x-Insert Auto L/F After Emulation Configuration 
Max Character Position Printer Emulation Configuration 


Proprinter IIT XL Emulation 


Epson Emulation 


P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 


Auto LF 
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Table A-6. MVP-150/MVP-L150 to 6400 Conversion Table (continued) 


MVP-150/MVP-L150 Menu Option IBM 6400 Menu Option 


23.x-Auto L/F On C/R Emulation Configuration 
Printer Emulation Configuration 
Proprinter III XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 
Define CR Code 
24.x-Inhibit Underlines & 
Uppercase Printing Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 


Upper Case Select 


25.x-PI Line Paper Slew Emulation Configuration 


Using Binary Count Printer Emulation Configuration 
P-Series XQ Emulation 
Slew Relative 
26.x-On-line Condition Printer Control 


At Power Up Power On State 


30.x-Print or Graphics Mode Emulation Configuration 
At Power On Print Format 


Print Quality 
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Table A-6. MVP-150/MVP-L150 to 6400 Conversion Table (continued) 


MVP-150/MVP-L150 Menu Option IBM 6400 Menu Option 


31.x Thru 41.x Control Codes Emulation Configuration 


Printer Emulation Configuration 
P-Series Emulation 
Control Code 06 
Control Code 08 
Select SFCC 
P-Series XQ Emulation 
Control Code 06 
Elong/Alt. Font 
Serial Matrix Emulation 
Control Code 06 
42.x-EVFU Control Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 


EVFU Selected 


50.x-Page Perforation Skip Emulation Configuration 


Print Format 
Perforation Skip 
51.x-Lines Per Inch Emulation Configuration 
Print Format 
Lines Per Inch 
52.x-Forms Length At Emulation Configuration 


Power Up Print Format 


53.x Thru 59.x Are Not Used N/A 


60.x-Data Line & Parallel Interface 


Forms Length 


PC Parallel / Dataproducts 


Data Bit 8 
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Table A-6. MVP-150/MVP-L150 to 6400 Conversion Table (continued) 


MVP-150/MVP-L150 Menu Option IBM 6400 Menu Option 


61.x-PI Line Parallel Interface 


Dataproducts 
PI Ignored 
62.x-Data Strobe Polarity Parallel Interface 
PC Parallel / Dataproducts 
Strobe Polarity 


63.x-Data / Response Line Parallel Interface 


Polarity PC Parallel 


Data Polarity 

Response Polarity 
Dataproducts 

Data Polarity 

Data Request Polarity 


64.x-Not Used N/A 


65.x-Busy Line Handling Parallel Interface 


PC Parallel 
Busy On Strobe 
66.x-Interface Select Printer Control 
Interface Selection 


Parallel Interface 


Interface Type 
70.x-Serial Interface/ Serial Interface 
Protocol Selection Interface Type 
Data Protocol 
71.x-Serial Data Transfer Serial Interface 


And Baud Rate Baud Rate 


Stop Bits 
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Table A-6. MVP-150/MVP-L150 to 6400 Conversion Table (continued) 


MVP-150/MVP-L150 Menu Option IBM 6400 Menu Option 


72.x-Data Word Description Serial Interface 
Data Bits 


Parity 


74.x-Request To Send (RTS) Serial Interface 
eee a 
75.x-Clear To Send (CTS) And N/A 
Nemes 


78.x-Data Terminal Ready (DTR) Serial Interface 
Data Terminal Ready 
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Table A—7. MVP-150B/MVP-LI50B to 6400 Conversion Table 


MVP-150B/MVP-L150B Menu Option IBM 6400 Menu Option 
20.x-Expanded Print (Double Wide) N/A 
21.x-Vertical Dot Density N/A 


22.x-Insert Auto L/F After Emulation Configuration 


Max Character Position Printer Emulation Configuration 
Proprinter III XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 

Auto LF 
23.x-Auto L/F On C/R Emulation Configuration 
Printer Emulation Configuration 

Proprinter II] XL Emulation 
Epson Emulation 
P-Series Emulation 
P-Series XQ Emulation 
Serial Matrix Emulation 


Define CR Code 


24.x-Inhibit Underlines & Lowercase N/A 


Uppercase Printing Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 


Upper Case Select 


25.x-PI Line Paper Slew Emulation Configuration 


Using Binary Count Printer Emulation Configuration 
P-Series XQ Emulation 


Slew Relative 
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Table A-7. MVP-150B/MVP-L150B to 6400 Conversion Table (continued) 


MVP-150B/MVP-L150B Menu Option IBM 6400 Menu Option 


26.x-On-line Condition At Power Up 


Printer Control 


Power On State 


N/A 
/A 


29.x-Delete Character Option (7Fh/FFh) 
30.x-Print or Graphics Mode At Power On 


41.x-Extended Character Set Select 


42.x-EVFU Control 
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Emulation Configuration 
Print Format 


Print Quality 


Print Attributes 
Slashed Zero 


Emulation Configuration 
Printer Emulation Configuration 
P-Series / Serial Matrix Emulation 


Alternate Set 80-9F 


Emulation Configuration 


Printer Emulation Configuration 
P-Series Emulation 


EVFU Selected 
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Table A-7. MVP-150B/MVP-L150B to 6400 Conversion Table (continued) 


47.x-SOH and ETX Emulation Configuration 
Printer Emulation Configuration 
P-Series Emulation 
select SECC 
48.x-Character Pitch In Mode 5 


50.x-Page Perforation Skip Emulation Configuration 


(Condensed Print) 
49.x-Not Used 


Zz 


Print Format 
Perforation Skip 
51.x-Lines Per Inch Emulation Configuration 
Print Format 
Lines Per Inch 
52.x-Forms Length At Power Up Emulation Configuration 
Print Format 


Forms Length 


53.x-Not Used 


54.x-Line Spacing At Power Up Emulation Configuration 


Print Format 


55.x-Not Used N/A 


56.x-Column Print Spacing Emulation Configuration 


Lines Per Inch 


Print Format 


57.x-Input Buffer Size N/A 


Forms Width 
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Table A-7. MVP-150B/MVP-L150B to 6400 Conversion Table (continued) 


MVP-150B/MVP-L150B Menu Option IBM 6400 Menu Option 


58.x-ESC DC1 Sequence Emulation Configuration 


Printer Emulation Configuration 


Epson / Serial Matrix Emulation 


Printer Select 
60.x-Data Line 8 Parallel Interface 
PC Parallel / Dataproducts 
Data Bit 8 


61.x-PI Line Parallel Interface 
Dataproducts 
PI Ignored 
62.x-Data Strobe Polarity Parallel Interface 
PC Parallel / Dataproducts 
Strobe Polarity 
63.x-Data / Response Line Polarity Parallel Interface 
PC Parallel 


Data Polarity 


Response Polarity 
Dataproducts 
Data Polarity 
Data Request Polarity 
65.x-Busy Line Handling Parallel Interface 
PC Parallel 
Busy On Strobe 
66.x-Interface Select Printer Control 
Interface Selection 


Parallel Interface 


Interface Type 


67.x Thru 99.x Are Not Used N/A 
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Migrating from P300/P600 ASCII Printers 


The Printronix P300/P600-Series ASCII printers were configured by means 
of switch settings rather than configuration menus. You may have a 
configuration chart that lists your current configuration. If not, you can 
determine your current printer configuration in two ways: 


¢ Refer to a configuration chart you have maintained for your printer, or 
refer to the User Manual for your printer to interpret the switch settings 
for your printer and derive their configuration. 


¢ Print the test file provided on diskette and determine the printer’s 
configuration from the manner in which the test file prints. 


Test File for Determining P300/P600 Printer Configuration 


A test file is provided on diskette with your IBM 6400 printer, that will allow you 
to test what the current jumper settings are on a P300 or P600 printer. If you can, 
send the file to the P300/P600 printer from an attached IBM PC or other host 
system. Otherwise you may have to type the contents of this file on your host 
system, in order to send it to the printer. 


NOTE: The test file is shown on the following pages in 9 cpi Courier font. 
If you will be typing in the file instead of sending the file from the 
diskette to the printer, it should be typed in at 10cpi (the default 
character size for most terminals). 


The entire file is represented on the following pages. Expressions that begin with 
the caret (‘) are control codes. They will not print when you send the file to a 
printer. The test file is self documenting; read the text within the file to determine 
how to interpret the printout from your printer. A README file on the diskette 
provides additional information about the test file. 


The manner in which your previous printer prints the test file will indicate the 
settings for several configuration options. Once you have determined how your 
previous printer is configured for these parameters, you can then find the 
corresponding configuration for the 6400 printer in Table A-8. You will notice 
that the test file checks for some but not all of the parameters in Table A—8. 
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A list of the configuration parameters verified using the test file follows, in 
the order in which the parameters are verified in the test file. 


¢ Primary and Extended fonts enabled or disabled. This test allows you to 
check the code page that is currently selected for your printer. If it is an 
extended code page, then Data Bit 8 is enabled for your current host 
interface (the Data Bit 8 parameter for the parallel interface is listed 
under the heading INTERFACE PARAMETER OPTIONS in 
Table A-8). You may also use the character set printout at the beginning 
of the test file to verify the contents of the character set (code page) 
currently in use at your site, so that you can select a code page that is 
similar for the 6400 printer you will be installing. 


¢ Auto Line Feed enabled or disabled; corresponds to the Auto Line Feed 
(After Buffer Full) option (under the heading LINE SPACING 
OPTIONS) in Table A-8. 


¢ Carriage Return (CR)=CR, or CR=CR+LF; corresponds to the 
CR=CR+LF option (under the heading LINE SPACING OPTIONS) in 
Table A—8. 

¢ Compressed Print mode host datastream control code is 01, 03, or 09. 
This corresponds to the Compressed Print Mode option (under the 
heading SOFTWARE CONTROL CODE OPTIONS) in Table A-8. 

¢ Draft Print mode host datastream control code is 02, 03, or 09. This 
corresponds to the Draft Print Mode option (under the heading 
SOFTWARE CONTROL CODE OPTIONS) in Table A-8. 

¢ 132 character wide printing is enabled or disabled 

¢- Elongated characters are selected by 08 or OE. This corresponds to the 
Elongated Print/Alt. char. option (under the heading SOFTWARE 
CONTROL CODE OPTIONS) in Table A-8. 

¢ Shift Out code is 08 or OE 

¢  Default/Alternate Ipi setting is 6/8, 6/9, 6/10, 8/8, 9/9, or 10/10; 
corresponds to the Line Spacing option (under the heading LINE 
SPACING OPTIONS) in Table A-8. 

¢ Uppercase only is enabled or disabled; corresponds to the Print 
Lowercase as Uppercase option (under the heading PRINT MODE 
OPTIONS) in Table A-8. 

¢- EVFU is enabled or disabled; corresponds to EVFU Enable/Disable 
option (under the heading LINE SPACING OPTIONS) in Table A—8. 

- Alternate Forms Length is enabled or disabled; corresponds to the 
Alternate Forms Length Select option (under the heading PRINTER 
SETUP OPTIONS) in Table A-8. 
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¢ Skip Over Perforation distance; corresponds to the Skip Over 
Perforation option (under the heading PRINTER SETUP OPTIONS) in 
Table A-8. 


¢ Underlined text is enabled or disabled; corresponds to the Underline 
Enable/Disable option (under the heading PRINT MODE OPTIONS) in 
Table A—8. 


¢ Mod Plot jumper is installed or not installed; corresponds to the 
Modified Plot option (under the heading GRAPHICS MODE 
OPTIONS) in Table A-8. 
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AHP300 ASCII CHARTAM 


AM 

The following chart may be used to determine the character sets that are 
installed in a P300/P600/XO printer.AM 

AM 

Bit 8 must be enabled in order to print both the Primary and Extended Fonts. If 
bit 8 is disabled, the upper columns (AO-FFH) will be a duplicate of the data 
that is in the lower columns. If the upper columns are blank, there is no 
Extended Font set installed in the printer.AM 


AM 
AM 

ASCII HEX Char. ASCII HEX Char. ASCII HEX Char. ASCII HEX Char.AM 
33 21 ! 88 58 ~ 143 8f 198 cé6 EM 
34 22 . 89 59 Y 144 90 199 c7 Cc AM 
35 23 # 90 5a Z, 145 91 200 c8 E AM 
36 24 $ 91 5b [ 146 92 201 cg E AM 
37 25 % 92 Se \ TAT 93 202 ca E AM 
38 26 & 93 5d ] 148 94 203 cb E AM 
39 27 ’ 94 5e A 149 95 204 cc Tt AM 
40 28 ( 95 5f 150 96 205 cd [T AM 
Al 29 ) 96 60 : 151 97 206 ce T AM 
A2 eae * 97 61 a 152 98 207 Ct Lt AM 
43 2b + 98 62 b 153 99 208 do D AM 
44 2c ; 99 63 c 154 9a 209 dl N AM 
45 2d - 100 64 d 155 9b 210 a2 O AM 
A6 2e : 101 65 e 156 9c 21s: a3 O AM 
AT 2£ / 102 66 £ 157 9d 212 d4 6 AM 
A8 30 0 103 67 g 158 9e 213 a5 O AM 
A9 31 1 104 68 h 159 9f 214 dé O AM 
50 32 2 105 69 i 160 aOQ \xaO 215 a7 \xd7 AM 
51 33 3 106 6a 5 161 al ; 216 d8 @ AM 
52 34 A 107 6b k 162 a2 ¢ 217 ag U AM 
53 35 5 108 6c 1 163 a3 £ 218 da U AM 
54 36 6 109 6d m 164 a4 x 219 db U AM 
55 37 7 110 6e n 165 a5 ¥ 226 de U AM 
56 38 8 111 6f fe) 166 a6 ! 224: dd Y aM 
57 39 9 119 70 p 167 a7 § 222 de Pb AM 
58 3a : 113 TA. q 168 a8 i 223 af & AM 
59 3b : 114 72 r 169 a9 © 224 e0 a AM 
60 3c < 115 73 Ss 170 ao _ 225 el a AM 
61 3d = 116 74 t aly gal ab « 226 e2 A AM 
62 3e > ay PS u alee a ac \xac 22/ e3 a AM 
63 3f ? 118 76 Vv 173 ad \xad 228 eA a AM 
64 40 @ 119 ya W 174 ae ® 229 e5 a AM 
65 AL A 120 78 x 175 ae ~ 230 e6 ze AM 
66 A2 B 121. 79 y 176 b0 : 231 e7 ¢ AM 
67 43 c 122 Ta Z, 77 bi + 232 e8 @ AM 
68 44 D 123 7b { 178 b2 \xb2 233 e9 é AM 
69 A5 E 124 1c | 179 b3 \xb3 234 ea & AM 
70 A6 F 125 7d } 180 b4 \xb4 235 eb & AM 
A, AT es 126 Je ~ 181 b5 \xb5 236 ec i AM 
72 48 H 127 Tf 182 b6 qT 237 ed { AM 
73 AQ T 128 80 183 b7 238 ee ~ AM 
74 4a J 129 81 184 b8 \xb8 239 ef i AM 
75 Ab K 130 82 185 b9 \xb9 240 £0 6 AM 
76 Ac L 131 83 186 ba 2 241 £4. fi AM 
7] 4d M 132 84 187 bb » 242 ft? & AM 
78 4e N 133 85 188 be Vy 243 £3 6 AM 
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79 Af O 134 86 189 bd Y% 244 £4 6 AM 
80 50 P 135 87 190 be Y% 245 £5 #6 AM 
81 51 Q 136 88 191 bf é 246 £6 6 AM 
82 52 R 37 89 192 c0 A 247 £7 \xf7 AM 
83 53 Ss 138 8a 193 a1 A 248 £8 =o AM 
84 54 A 139 8b 194 c2 A 249 £9 wu AM 
85 55 U 140 8c 195 c3 A 250 fa t AM 
86 56 V 141 8d 196 cA A 251 fb G AM 
87 57 Ww 142 8e 197 c5 A 252 fc wt AM 
253 fd y M 
254 fe pb AM AM 
AM 
AM 
AM 


ALThis portion of the test file is used to determine the settings of the jumpers 
on the logic A/B controller boards of the P300 / P600 printers.AM 


AM 

AM 

AUTO LINE FEED ENABLE JUMPERAM 
XXXXXKKXXKXXXXXXKXXKKXXKKXKKXXKKXXKKXXKKKXKXXKKXXKKXKXKKXKKXXKKXXKKXKKKXKXKXXKKXXKKKXKX 
XXXXXKKXXKXXKXXXKKXXKKXXKKXKXXKKXXKKXKXKKKXKXXKKXXKKXKXKKKKXXKKXXKKXKKKXKKXXKKXXKKKXKX 
XXXXXKKXXKXXKXXXKXKXXKKXXKKXKXXKKXXKKXXKKKXKXXKKXXKKXKXKKXKKXXKKXXKKXKKKXKKXXKKXXKKKXKX 
XXXXXKKXXKXXKXXXKXXKAM 

If there are two lines of ”“X’s” then the Auto Line Feed is enabledAM 

If there is only one line of ”“X’s” then Auto Line Feed is disabledAM 

AM 

AM 


CARRIAGE RETURN AND LINE FEED JUMPERAM 

OOOOOOAMKXXXKXXKAM 

If there is a line of "0O’s” followed by a line of ”“X’s” then CR=CR+LFAM 
If the "0O’s” have been replaced by the ”X’s” then CR=CRAM 


AM 

AM 

COMPRESSED / DRAFT PRINT JUMPERAM 

AATF this is Compressed Printing then Code 01 selects Compressed PrintAM 
ACI£ this is Compressed Printing then Code 03 selects Compressed Print/‘M 
If this is Compressed Printing then Code 09 selects Compressed PrintAM 


ABI£f this is Draft Printing then Code 02 selects Draft Print 
ACI£ this is Draft Printing then Code 03 selects Draft Print 
ATI£ this is Draft Printing then Code 09 selects Draft Print 


132 CHARACTERS = AUTO LINE FEED 
NAXXXXXXKXXXXXXXXXXXXKKXKKKKKXKXXXXXXXXXKKXKKKKKXKXXKXXXXXXXKKXKKKKKXKXKXXXXXXKXXKKXKKKKXKXX 
XXXXXXXXKXXKXKXXXXXXXXXXXKXKXKKKKKXKXXKXXXXXXKXKXKXKKKKKKKXKXXXXXXXXXKKXKKKXKKXKXXKXXXXXXXKXXKKKK 
XXXXXXXXKKXKKXKXXXXXXXXXXXKKKKKXKXKXXKXXXXXXXKKXKKKXKKXKXXKX XX XX XX KKXKKKKXKXX 
NCXXXXXKXXXXXXXXXXXXKKXKKKKXKXXXXXXXXXKKXKKKKKXKXXKXXXXXXXKXKKKKKXKXKXXXXXXXXXKKXKKKKKXKXX 
XXXXXXXXKXKKXKXXXXXXXXXXXKKXKKKKKXKXXKXXXXXXKXKXKXKKKKKKXKX XX XX XX XX KKXKKKXKKKXXXXXXXXXKXXKKKK 
XXXXXXXXKKXKXKXKXXXXXXXXXXXKKXKKKXKXKXXKXXXXXXKXKKXKKKXKKXKXXXXXXXXKKXKKKKKKXX 

NT XXXXXKXXXXXXXXXXXXKKXKKKXKKXKXXXXXXXXXKKXKKKKKXKXKXXXXXXXKKXKKKKKXKXKXXXXXXXXXKKKKKKKXKXX 
XXXXXXXXKKXKKXKXXXXXXXXXXKKXKKKKKXKXXKXXXXXXXKXKKKKKKXKXXX XX XX XX KKXKKKKKKXXXXXXXXKXXKKKK 
XXXXXXXXKKXKKXKXXXXXXXXXXKKKKKKKXKXXXXXXXXKXKKXKKKXKKXKXXXXXXXXKKXKKKXKXKXX 


If one of the lines above is printed in compressed print and the line wraps atAM 
132 characters then the 132 CHARACTERS jumper is installed. (If the text is 
notAM 

compressed, this test is invalid.) AM 


ELONGATED CHARACTER / SHIFT OUT CONTROL CODE JUMPERAM 
AHIf this is Elongated then Code 08 selects Enlongated Characters/‘M 


Migration to the IBM 6400 Printer A51 


ANI£ this is Elongated then Code OE selects Enlongated Characters/‘M 
AM 


ANABCDEFGHIJKLMNOPQRSTUVWXYZAM 

If the previous line was not the standard alphabet 
is blank) then Code OE is the Shift Out codeAM 
ANABCDEFGHIJKLMNOPQRSTUVWXYZAM 

If the previous line was not the standard alphabet 
is blank) then Code 08 is the Shift Out codeAM 

AM 

AM 


(or the LlineAM 


(or the LlineAM 


LINE 
Line 
Line 
Line 
Line 
Line 
Line 


SPACING 
Spacing 
Spacing 
Spacing 
Spacing 
Spacing 
Spacing 


JUMPERAM 
Test Mode 
Test Mode 
Test Mode 
Test Mode 
Test Mode 
Test Mode 


1AM 
1AM 
1AM 
1AM 
1AM 
1AM 


AFLine 
AFLine 
AFLine 
AFLine 
AFLine 


Spacing 
Spacing 
Spacing 
Spacing 
Spacing 


Test 
Test 
Test 
Test 
Test 


Mode 
Mode 
Mode 
Mode 
Mode 


2AM 
2AM 
2AM 
2AM 
2AM 


AFLine Mode 


AM 


Spacing Test 2AM 


and the lines in Mode 2 are at 8 LPIAM 
is the alternateAM 

and the lines in Mode 2 are at 
is the alternateAM 

and the lines in Mode 2 are at 
is the alternateAM 


in Mode 2 are both at 8 LPIAM 


LPI 
LPI 
LPI 
LPI 


Lines in Mode 1 are at 
LPI is the default and 
Lines in Mode 1 are at 
LPI is the default and 
Lines in Mode 1 are at LPI 
LPI is the default and 10 LPI 
Lines in Mode 1 and the lines 
LPI ONLY is enabledAM 

Lines in Mode 1 and the lines 
then 9 LPI ONLY is enabledAM 

If the Lines in Mode 1 and the lines 
then 10 LPI ONLY is enabledAM 


If the 
then 6 
If the 
then 6 
If the 
then 6 
If the 
then 8 
If the 


9 LPIAM 


Or. Oo W@W OV 


10 LPIAM 


in Mode 2 are both at 9 LPIAM 


in Mode 2 are both at 10 LPIAM 
PRINT LOWERCASE AS UPPERCASE JUMPERAM 
abcdefghijklmnopaqrstuvwxyzAM 

If the previous line was printed as all 
Uppercase ONLY is selected.AM 

AM 

AM 


UPPERCASE characters thenAM 


EVFU ENABLE / DISABLE JUMPERAM 

If this line is not split AUthen the EVFU is disabled.AM 

If this line is split AUthen the EVFU is enabled.AM 

ALALTERNATE FORMS LENGTH JUMPERAM 

Measure the distance from the Alternate Forms Length Jumper header toAM 

the next measure line.AM 

ALMeasure to here.AM 

If the distance is 11 inches then the Alternate Forms Length is disabled. AM 

If the distance is 12 inches then the Alternate Forms Length is enabled.AM 
ALSKIP OVER PERF. JUMPERAM 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXKXXXXXXKXXKXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXKXXXXXXKXXXKXXXXXXXKXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXKXXXXXXKXXKXXXXXXXXKXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXKXXKXKXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXKXXXXXXKXXKXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXKXXXXXXKXKKXXXXXXXXXXXXXX 
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XXXXXXXXXXXXXKXKXXXKXKKKXXKKKXKXXXKXKKXKXXXKKXKXKXXXKKXKXXXXKKKXXKKKKXXKKKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXKXXXXXKXKXXKXKKKXXKXKKXKXXXKXKKXKXXXKXKXKXXXXKKKXXXXKKKXXKXKKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXKXXXXXKXKXXKXKKKXXXKXXKKXXXKXKKXKXXXKXKKXKXXXKXKKXKXXXKKKXXKKKKXXKKKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXXXXXXKKXXKXKKKXXKXXKXKXXXXKKXKXXXKXKKXKXXXKKKXKXXXKKXXKKKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXXXXXXKXKXXKXKXKKXXKXKXKXXXKXKKXKXXXKXKKXXXXKKKXKXXXKKKXXKXKXKKXXKKXKKXXKKKKXXKKKKXXXKKKX 
XXXXXXXXKXXXXXKKXXKXXKKXXKXKXKXXXXKXKKXKXXXKXKKXXXXKKXKXXXKKKXXKXKXKKXXKKKKXXKKKKXXKKKKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXKKXXKKXKXKXXXKXKKXKXXXKKXKXXXXKXKKXXXXKKXXKXKXKKXXKKKKXXKKKKXXKKKKXXXKKKX 
XXXXXXXXKXXXXXKXKXXXKXKKXXXKXKXKXKXXXKXKKXKXXXKKXKXXXXKXKXXKXXXKKKXXKXKXKKXXKKKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXKXKXXXKXXKXKXXXKXKKXKXXXKKKXXXXKKKXKXXXKKKXXKXKKKXXKXKKKXXKKKKXXKKKKXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXKXKXKXKXXXKXKKXKXXXKKXXKXXXKKKXKXXXKKKXXKXKKKXXKXKKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXKXXKKXXXKXKXKXKXXXKXKKXKXXXKXKKXXXXKKKXKXXXKKXXKXXKKXXKKXKKXXKKKKXXKKKKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKKXXKXKKXKXXXKKXKXXXKKXXXXXKXKKXKXXXKKKXXKXKXKKKXXKKXKKXXKKKKXXKKKKXXXKKKX 
XXXXXXXXXXXXXKXKXXXKXXKKXXXKXKXKXKXXXKXKXKXKXXXKXKXKXKXXXKXKXKXKXXXKKKXXKXXKKXXKKXKKXXKKKKXXKXKKXKXXXKKKX 
XXXXXXXXKXXXXXKXKXXXKXXKKXXXKXXKXKXXXXKXKXKXXXKXKXXXXXKXKXXXXXKKKXXKXKXKKXXKKKKXXKKKKXXKKKKXXKKKX 
XXXXXXXXXXXXXKXKXXXXKXKKXXKXKXKXKXXXKXKKXKXXXKXKXXXXXKXKXKXKXXXKKKXXKXKXKKXXKKXKKXXKKKKXXKXKKKXXKKKX 
XXXXXXXXKXXXXXKXKXXXXKXKKXXXKXKXKXKXXXKXKKXKXXXKXKXKXKXXXKKXKXKXXXKKKXXKXXKKXXKXKXKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXXKXKXKXKXXXKXKXKXKXXXKXKXKXXXXKKKXKXXXKKKXXKXKXKKXXKKXKKXXKKXKKXXKKKXKXXKKKX 
XXXXXXXXXXXXXKXKXXXXKXKKXXXKXKXKXKXXXXKKXKXXXKXKXKXXXXKXKXKXXXKKKXXKXKXKKXXKXKXKKXXKXKXKKXXKKKXKXXKKKX 
XXXXXXXKXKXXXXKKXXKKXKKXXKKXKKXXKXKKKXXKKKXKXXXKKKXXXXKKKXXKXXKKXXKKXKKXXKKKKXXKKKKXXKKKK 
XXXXXXXXKXXXXKXKXXXXKXKXXXXKKXXXKXKXKXXKXKXKXXXKKXXXXKKXXXXKKXXXXKKXXXKXKKXXKKXKKXXKKKXK 
XXXXXXXXXXXXXXXXXXXKXKXXXXXKXKXXKXKXKXKXXKKKXKXXXKXKKXXXXKKKXXXXKKXXKXXKKXXKXKXKKXXKXKXKKXXKKKXK 
XXXXXXXXXXXXXKKXXXXKKXXKXXKKXXKKKKXXXKKKXKXXXKKKXKXXXKKKXXKXXKKXXKXXKKXXKXKXKKXXKKKKXXKKKK 
XXXXXXXXXXXXXKXXXXXXKKXXXXKKXXKXKXKKXXKKKXXXXKKXXXXKKXXKXXKKXXKXXKKXXKXKXKKXXKKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXKXXXXXKXKXXXXKXKXKXXXKXXXKXXXKXKXKXKXXXKKKXXKXKXKKXXKXKXKXKXXKXKKKXXKKKKXXXKKKX 
XXXXXXXXXXXXXXKXXXXXKKXXXKXXKXKXXXKXKXKXXXKXXKXXXXKXKXKXKXXXKKKXXKXXKKXXKXKXKKXXKXKKKXXKXKXKKXXXKKKX 
XXXXXXXXXXXXXXKXXXXKXKKXXXKXXKXKXXXXKXKXXXKXXKXKXXXKXKXKXXXXKKKXXKXKXKKXXKXKXKKXXKKXKKXXKXKXKXKXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXXXKXKXXXXKXKXKXXXKXXKXKXXXKXXKXXXXKKXXKXKXKKXXKKXKKXXKKXKKXXKKKKXXXKKKX 
XXXXXXXXXXXXKXXXKXXXXXXXKXXXKXKXXKXXKKXXKXKXXKXKXXKKXXKKXKXKXKKXXKXKXXKKXXKXKKXKXKKXXKXKXXKKXXKKKX 
XXXXXXXXXXXXKXXXKXXXXXXXKXXXKKXXKXXKXXXKXKKXXKXKXXKKXXKKXXKXKXXKXKXXKKXXXKXKXKXKKXXKXKXXKKXXXKKXKX 
XXXXXXXXXXXXKXXXKXXXXXXXKXXKXKXXKKXXXKXXKXKXXXKXKXXKKXXXKXKXKXKXXKXKXXKKXXXKKXKXKKXXKXKXXKKXXKKKX 
XXXXXXXXXXXXKXXXKXXXKXKXXXKXXXKXKXXKXXKXXXKXKXXXKXKXXKKXKKXKXKXKKXXKXKXXKKXXKXKXKXKKKXXKXKXXKKXXKKKX 
XXXXXXXXXXXXKXXKXXXKXXXXKXXXKXKXXKKXXKKXXKXKXXXKXXKKXXKKXKXKKXXKXKXXKKXXKXKXKXKKKXXKXKXXKXKXXKKKX 
XXXXXXXXXXXXKXXKXXXKXXXXKXXXKKXXKKXXKXXXKXKXXKXKXXKKXXXKXKXKKXXXKKXXKKXXKXKXKXKXKKXXKXKXXKKXXKKKX 
XXXXXXXXXXXXKXXXKXXXKXXXXKXXXKXKXXXKXKXXKXXXXKKXXKXKXXKKXKKXKXKXKKXXKXKXXKKXXKXKKXKXKXKXXKXKXXXKKXXKKKX 
XXXXXXXXXXXXKXXXXXXXXXXKXXXKXKXXKKXXKXXKXKKXXKXKXXKKXXKKXKXKKXXKXKXXKKXXKXKXKXKXKKXXKXKXXKXKXXXKKKX 
XXXXXXXXXXXXKXXXKXXXXXXXKXXXKXKXXKKXXKXXXXKXXXXKXXKKXXKXKXKXKXKKXXKXKXXKXKXXKXKXKXKXKKXXKXKXXKKXXXKKKX 
XXXXXXXXXXXXKXXXKXXXKXXXKXKXXXKXKXXXKXXKXXKXKXXKXKXXKKXXKKXKXKKKXXKXKXXKKXXKXKXKXKXKKXXKXKXXKKXXKKKX 
XXXXXXXXXXXXKXXXXXXXXXKXXXKXKXXKKXXKXKXXKXKXXXXKXXKKXXKKXKXKKXXKKXXKKXXXKXKXKXKXKXXKXKXXKKXXXKKXKX 
XXXXXXXXXXXXXKXKXXXKXKKXKXXKKKXKXXKXKXKXKXXKXKXKXXXXXKXKXXXXKKXXKXKXKKXXKKKKXXKKXKKXKXKKKXKXKXKKKX 
XXXXXXXXXXXXXKXKXXXKXKKKXXKKXKXKXKXXXKXKXKXXXKXKXXXXXKXKXXKXXXKKXXKXKXKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXXXXXXKXKXXKXKXKXKXXXKKKXKKXXXKKXKXXXKXKXKXXXXKKXXKXXXKKKXXKXKXKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXXXXXXKXKXXXKXKKXKXXKKKXKXXXXKKXKXXXKXKKXKXXXKKXKXXXXKKXXKXKXKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXKXXXXXKXKXXXKKXKKXXKKKKKXXKXKKXKXXXKXKXKXXXXKXKXKXKXXXKKXXKXKXKKKXXKKKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXKXXXXXKXKXXXKXKKKXXKKKXKXXXXKKXKXXXKXKXXXXXKKXKXXXKKKXXKXXKKKXXKKKKXXKKKKXKXKKKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXKKKKXXKKKXKXXKXKXKXKXXKXKXXXXXKXKXXXXXKKKXXKXKXKKXXKKKKXXKKKKXKXKKKXKXKXKKKX 
XXXXXXXXXXXXXKXKXXXKKKXKXXKKKXKXXXKKXKXXXKXKKXXXXKXKXXKXXXKKKXXKXKXKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXXXXXXKXKXXXKXKXKKXXKXKKXKXXXKXKKXKXXKXKXXXXKKXXKXXXKKXKXXKXKXKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXXXXXXKXKXXXKXXKXKXXKXXXKXXXKXXKXKXXXKXXXKXXXKKXXXXXKKKXXKXKXKKXXKKXKKXXKXKKKXXKKKXKXXXKKKX 
XXXXXXXXXXXXXKXXXKXKXKXKXXKXXKXKXXXKXKXKXXXKXKXKXXXXKXKXXXXXKKKXXKXXKKXXKXXKKXXKXKXKKXXKKXKKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXKXKXKXXKXXKXKXXXXKXKXXXXKKXKXKXXXKKKXXXXKKKXXKXXKKXXKXXKKXXKKXKKXXKXKXKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKKXXXKXKXKXXXKXXKXKXXXKXKXKXXXXKKKXXXXKKXXKXXKKXXKXXKKXXKXKXKKXXKXKXKXKXXXKKKX 
XXXXXXXXXXXXXKXXXXKXKXKXKXXKXXKXKXXKXKKXKXXXKKXKXXXXKKXKXXXXKKKXXKXXKKXXKXXKKXXKXKKKXXKKXKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXXKXXKXKXXXKXKXKXKXXXKXKXKXXXXKKXKXXXXKKKXXKXXKKXXKXXKXKXXKXKXKKXXKXKXKXKXXXKKKX 
XXXXXXXXXXXXXXKXXXXXKXKXXKXXKXKXXXKXKXKXKXXXKXKXKXKXXXKKXKXXXXKKKXXKXXKKXXKXXKXKXXKXKXKKXXKXKXKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXKXXKXKXXXKXKKXKXXXKXKKXXXXKKXXXXKKKXXKXKXKKXXKXXKXKXXKXKXKKXXKXKKXKXXXKKKX 
XXXXXXXXXXXXXXKXXXXXKXKXXKXXXKXXXKXKXKXXXXKXKXKXXXXKKKXXXXKKKXXKXXKKXXKXXKKXXKXKXKKXXKKXKXKXXXKKKX 
XXXXXXXXXXXXXXKXXXXXKXKXXKXXKXKXXXKXKKXKXXXKKXKXXXXKKKXXXXKKKXXKXXKKXXKXXKXKXXKXKXKKXXKXXKXKXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXXKXXXKXXXXKKXKXXXKXKXKXKXXXKKKXXXXKKKXXKXXKKXXXXKKXXXKKXKKXXKXKXKXKXXXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXKXXKXKXXXKKXKXXXKXKXKXKXXXKKXKXXXXKKKXXKXXKKKXXKXXKXKXXKXKXKKXXKXKKXKXXXKKKX 
XXXXXXXXXXXXXXKXXXXXKKXXKXXXKXXXKXKXKXKXXXKKXKXKXXXKKXXXXKKKXXKXXKKXXKXXKXKXXKXXKKXXKXXKXKXXXKKKX 


Migration to the IBM 6400 Printer A-53 


XXXXXXXXXXXKXKXKKXXKXKKKXXKKKKXXXKKKXKXXXKKKKXXXKKKXKXXKKKKXXKKKXKXXKXKXKXKXKXXKXKKXKXKKXKKXKXKKKX 
XXXXXXXXXXXXXKKXXXKXKKKXXKXKKXKXXXKXKKKXXXKKKKXXKKKKXXKKKKXXKKXKXKXXXKKXXKXXXKKKXKXKXKXKKXKXKKKX 
XXXXXXXXXXXXXKXKXXXKXKKKXXXKXXKXKXXXKXKKKXXXKKKXKXXXKKKKXXKKKKXXXKKKXKXXXKKXXKXXXKKKXKXKXKKKXKXKKKX 
XXXXXXXXKXXXXXKXKXXXKXKKXKXXXKXXKKXXKXKKXKXXXKKKKXXXKKKKXXKKKXKXXKKKXKXXXKXKKXKXXXKKKXKXKXKKKXKXKKKX 
XXXXXXXXKXXXXXKXKXXXXKKXXXKXXKXKXXKXKKXKXXKKKXKXXKKKXKXXXKKKXKXXXKKKXKXXXKKXXKXKXXKKXKXKXKXKKXXKKKX 
XXXXXXXXXXXXXKXKXXXKXKXKKXXXKXXKKXXKXKKKXXKKKKXXKKKKXXXKKKKXXKKKXKXXXKKKXKXKXXKKKXKXKXKXKKXKXKKKX 
XXXXXXXXXXXXXKKXXXKXKXKKXXXKXXKXKXXKXKKXKXXXKKKKXXKKKKXXKKKXKXXKKKXKXXXKKKXKXXXKKXKXKXKKKKXKXKKKX 
XXXXXXXXXXXXXKXKXXXKXKXKKXXXKXXKXKXXXKXKKXKXXKKKKXXKKKKXXKKKKXXKKKXKXXXKKKXKXXXKKXKXKXKKKXKXKKKX 
XXXXXXXXKXXXXXKXKXXXXXKKXXXKXXKXKXXXKXKKXKXXXKKKKXXXKXKKXKXXXKKKKXXXKKKXKXXXKKKXKXXXKKKXKXKXKKKXXKKKKX 
XXXXXXXXXXXXXKXKXXXXKXKXXXKXXKKXXXKKXKXXKKKKXXKKKKXXXKKXKXKXXKKKXKXXXKXKKXKXKXXKKKXKXKKKKXXKKKX 
XXXXXXXXXXXXXKXKXXXKXKXKKXXXKXXKXKXXXKXKKXKXXXKKKKXXXKKKKXXKKKXKXXKKXKXKXXXKKKXKXXXKKXKXKXKKKXKXKKKX 
XXXXXXXXKXXXXXKXKXXXXXKKXXXKXXKXKXXXKXKKXKXXXKKKXKXXXKKKKXXKKKXKXXXKKKXKXXXKXKKXKXXXKKXKXKXKKKXXKKKX 
XXXXXXXXKXXXXXKXKXXXXKXKKXXXKXXKXKXXXKXKKKXXKKKXKXXXKKKXKXXKKKKXXXKKKXKXXXKKXKXKXXXKKKXKXKXKKKXXKKKX 
XXXXXXXXKXXXXXKXKXXXXKXKKXXXKXXKXKXXXXKKXKXXXKKKXKXXKKKKXXKKKKXXKKKXKXXXKKXKXKXXXKKXKXKXKKKXXKKKX 
XXXXXXXXXXXXXKXKXXXXKXKXXXXKXXKXKXXXXKKKXXKKKXKXXKKKKXXKKKKXXKKKXKXXXKXKXKXKXXXKKXKXKXKKKXXKKKX 
XXXXXXXXKXXXXXKXKXXXXXKKXXXKXXKXKXXXXKKKXXXKKKXKXXXKKKKXXKXKKXKXXXKKKXKXXXKKXXKXXXKKXKXKXKKKXKXKKKX 
XXXXXXXXXXXXXKXXXXXKXKKXXXKXXKXKXXKXKKKXXXKKKKXXKXKKKXXKKKKXXXKKXKXKXXXKXKXKXKXXXKKXXKXKXKKXKXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXXXXKXKXXXKKXKXXXKXKKKXXKKKKXXKKKKXXKKKXKXXXKXKXKXKXXXKKXXXKXKKXKXKKKXKX 
XXXXXXXXKXXXXKKXXKXKXKKKXKXKKKKKXXKKKKXXKKKKXXKKKKXXKKKKKXKXKKKKXKKKKKXKXKXKXKKKXKXKKKKXKXKKKK 
XXXXXXXXXXXXXKXKXXXXKXKXXXXKKXXXXKKXXKKKKXXKKKKXXKKKXXXXKKKXXXXKXKXXXXKKXXXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXKXXXXXKKXXKXKXKKXXKKKKXXKKKKXXKKKXKXXXKKXXXXKXKXXXXKXKXXXXKKXXKKKK 
XXXXXXXXXXXXXKKXXXXKKXXXXKKXXXKXKKXXKXKKKXXKKKKXXKKKKXXXKKXXXXKXKXXXXKXKXXXXKKXXKKKXK 
XXXXXXXXXXXXXKXXXXXXKXKXXXXKKXXKXKXKKXXKXKKKXXKKKKXXXKKKXXXXKKXXXXKXKXXXXKKXXXXKKXXKKKXK 
XXXXXXXXXXXXXXXXXXXKXXXXXXKXKXXXXKKKXXKKKKXXKXKKKXXKKXKXKXXXKXKXKXKXXXKXKXKXXXXKKXXKXKXKKXXKKKX 
XXXXXXXXXXXXXKXKXXXXKXKXKXXXXXXKXXXKKKXXXKKKKXXXKXKKKXXKXKXKXKXXXKKXKXKXXXKXKXKXKXXXKKXXXKXKKXKXKKKX 
XXXXXXXXXXXXXKXKXXXXXKXKXXXXXKXKXXXKXKKXXXKXKKKXXKKXKKXXKXKKKXXXKKXKXKXXXKXKXXKXXXKKXKXKXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKKXXXXXKXKXXXXKKKXXXKXKKKXXKXKKKXXKKKKXXXKKKXKXXXKXKXXKXXXKKXXXKXKKXXKKKX 
XXXXXXXXXXXXKXXXKXXXKXXXXKXXXKKXXXKXKXXKXKXKXXKKXXKXKXXXKKXXXKKXKKXKXKKXXKKXXXKKXXKXKXXKKKXXKKXXXKKXX 
XXXXXXXXXXXXKXXXKXXXKXXXXKKXXKKXXKXKXXXKXKXXKKXXKKXXXKXKXXXKXKXXKKXKXKKKXXKXKXXXKKXXKKXKXKKKXXKKXXKKXX 
XXXXXXXXXXXXKXXXKXXXXXXXKKXXKKXXKXKXXKXKXKXXKKXXKKXXXKKXXXKXKXXKKXXKKKXXKKXXXKKXKKXKXKKKXXKKXXKKXX 
XXXXXXXXXXXXKXXXKXXXKXXXXKXKXXKXKXXXKXKXXXKXKXXKKXXKXKXXKKXXXKXKXKKXKXKKXXKKXXXKKXXKKXXKKKXXKKXXXKKXX 
XXXXXXXXXXXXKXXKXXXKXXXXKKXXKXKXXXKXKXXXKXKXXKKXXKKXXXKKXXKKXKKXXKKKXXKKXXXKKXXKKXKXKKKXXKKXXXKKXX 
XXXXXXXXXXXXKXXKXXXKXXXXKXKXXKXKXXXKXKXXXKXKXXKKXXKKXXXKKXXKKXXKKXXKKXXKKXXXKKXXKKXXKXKKXXKKXXKKXX 
XXXXXXXXXXXXKXXXXXXXXXXKXKXXKXKXXXKXKXXXKXKXXKKXXKKXXXKXKXXXKXKXXKKXXKKXXKKXXXKKXXKXKXKXKKKXXKKXXKKXX 
XXXXXXXXXXXXKXXXXXXKXXXXKXXXKXKXXXKXKXXXKXKXXKKXXKXKXXXKKXXXKXKXXKKXXKKXKXXKXKXXXKKXXKXKXXKKKXXKKXXKKXX 
XXXXXXXXXXXXKXXXKXXXXXXXXKXXKXKXXKXKXXKXKXXKXKXXKXKXXXKKXXXKXKXXKKXKXKKKXXKXKXXKKXXKXKXKXKKKXXKKXXKKXX 
XXXXXXXXXXXXKXXXKXXXKXXXXKXXXKXKXXXKXKXXXKXKXXKKXXKKXXXKXKXXXKKXKKXKXKKXXKKXXXKKXXKKXKXKXKKXXKKXXXKKXX 
XXXXXXXXXXXXXKXKXXXXXKXKXXKAKKKXXKKKKXKKKKXKKKKKKXKKXKKKKXKKXKXKKXKXKXKXAKKXXKXKAKKXKXKAKKKXKXKKKX 
XXXXXXXXXXXXXKXKXXXKXXKXKXXKAKKKKXKKKXKXXKKKKXKKXKXKKKXKKXKXKKKXKKXKXKKXXKXKXKKXKXXKXKAKKXKXKAKKXXKKKKX 
XXXXXXXXXXXXXKXXXXKXKKXKXXXKAKKKXKXKKKKKXKKKKXKKXKKKKKKXKXKKKXKXKXKXKKXKXKXKXAKKXXKXKXAKKXKXKXKKKKXKXKKKX 
XXXXXXXXKXXXXXKXKXXXKXXKXKXXXKAKKKXKXKKKXKKXKKKKXKKXKXKKKXKXKXKXKKXKXKXKXKXKKXKXKXKXKKKXXKXKXKKXKXKXKXKKKXXKXKKKX 
XXXXXXXXXXXXXKXKXXXKXKXKKXXKAKKKXXKXKKKKXKKKKXKKXKXKKKXKKXKKKKXKKXKXKXKKXKXKAKAXKXKXKXKKXKXKXAKKKXKXKKKKX 
XXXXXXXXXXXXXKXKXXXKKKKXKXKAXKXKKXKXKXKKXKKXKKKKXKKXXKKKKKXKXKKKXKXKXKXKKKXKXKAKKXXKXKXKXKXKXKKXKKKXKXKXKKKX 
XXXXXXXXXXXXXKXKXXXKXKKKKXXKAXKXKKXKXKKKXKKXKKKKXKKXKXKKKXKXKXKXKKKXKXXKXKKXKXKXKXKKXKXKXKXKXKXKXAXKXKXAKKKXKXKKKX 
XXXXXXXXXXXXXKXKXXXKXKXKXKXXKAKXKXXKKKKKXKXKKKXKXKXXKKKXKKXXKKKXKXXKXKKKXKXKXKKXKXXKXKXAKXKXKXKXKKXKXKKKKX 
XXXXXXXXXXXXXKXKXXXKKXKXKXXXKAXKXKKXKXKXKKKKXKXKKKXKKXXKKKXKKXXKKKXKXKXKXKKXKXKXKXKXKXKXXKXKXKKKXKXKKKXKXKKKKX 
XXXXXXXXXXXXXKXKXXXKXKKXKXXKAKXKXXKXKKKKXXKKKXKXKXXKKKKXKXKXKKKXKXKXKKKXKXKXKKXKXXKXXKKXKXXKXKXKKKKXKKKKX 
XXXXXXXXXXXXXKXXXXXXKXXXXXXKXKXXXXKXKKXXKKKXKXXXKKKKXXXKKKKXXXKKKXXXXKXKXXXXXKXKXXXKXKXKKXXKKKX 
XXXXXXXXXXXXXKXXXXKXXKXXXXXXKXKXXXXKXKXKXXKKKXKXXXKKKKXXKKKKXXKKKXXXXKXKXXXXKXKXKXXKXKKXXKKKX 
XXXXXXXXXXXXXKXXXXXXKXKXXXXXKXKXXXKXKKXXKXKKXKXXXKKKKXXKKKXKXXXKKKXXXXKXKXXXKXXKKXXKXKXKKXXKKKX 
XXXXXXXXXXXXXKXXXXXXKXXXXXXKXKXXXKXKXKXXXKXKKXKXXKKKKXXKXKKXKXXXKKKXXXXKXKXXXXXKKXXXKXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXKXXXXXKXKXXXXKXKXXXKXKKXKXXXKKKKXXKKKXKXXXKKKXXXXKXKXXXXKXKXKXXXXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXKXXXXXKXKXXXXXKXKXXXKXKKKXXXKKKKXXKKKXKXXXKKXXXXKXKXXKXXKXKXKXXXKXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXXXXXXKXKXXXXKXKXKXXXKXKKXKXXXKXKKKXXKKKKXXXKKKXXXXKXKXXXXKXKXKXXXKXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXXXXXXXKXXXKXKXKXXXKXKKXKXXKKKKXXKKKXKXXKKKXXXXKXKXXXXXKXKXXXKXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXKXXXXXKXKXXXXXKKXXXKXKKXXXXKKKKXXKKKXKXXXKKKXXXXKXKXXXXXKKXXXKXXKKXXKKKX 
XXXXXXXXXXXXXXKXXXXXKXXXXXXKXKXXXKKXKXXKKKXKXXXKKKKXXXKKKXKXXKKKXXXXKXKXXXXKXKKXXXXKXKKXXKKKX 
XXXXXXXXXXXXXXXXXXXKXKXXXXXXKXXXKXKXKXXXKXKKXKXXKXKKKXXKKKXKXXXKKKXXXXKXKXXXXXKXKXXXKXKXKKXXKKKX 
XXXXXXXXXXXXXXKXXXXXKXXXXXXKXKXXXXKXKXKXXXKXKKXKXXKKKKXXKKKXKXXKKKXXKXXKXKXXXXXKKXXXKXKKXKXXKKKX 
XXXXXXXXXXXXXXKXXXXXKXXXXXXKXKXXXKXKXKXXXKXKKXKXXKKKKXXKKKXKXXXKKXXXXXKXXXKXXKXKXXXKXKXKKXXKKKX 


A—54 Migration to the IBM 6400 Printer 


XXXXXXXXXXXXXKXKXXXKXKKKXXKKKXKXXXKXKKXKXXXKKXKXKXXXKKXKXXXXKKKXXKKKKXXKKKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXKXXXXXKXKXXKXKKKXXKXKKXKXXXKXKKXKXXXKXKXKXXXXKKKXXXXKKKXXKXKKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXKXXXXXKXKXXKXKKKXXXKXXKKXXXKXKKXKXXXKXKKXKXXXKXKKXKXXXKKKXXKKKKXXKKKKXXKKKKXXKKKXKXXXKKKX 
XXXXXXXXXXXXXKKXXKXKKKXXKXXKXKXXXXKKXKXXXKXKKXKXXXKKKXKXXXKKXXKKKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXKXXXXXKXKXXKXKXKKXXKXKXKXXXKXKKXKXXXKKKXKXXXKKKXXXXKKKXXKKXKKXXKKKKXXKKKKXXKKKXKXXKKKX 
XXXXXXXXXXXXXKXKXXKXXKKXXXKXXKXKXXXKXKKXKXXXKKKXKXXXKXKKXKXXXKKKXKXKKXKKXXKKKKXXKKKKXXKKKKXXXKKKX 


AM 
Check for any blank space between the lines of "X’s"”.AM 
Measure any blank space. This is the Skip Over Perf. distanceAM 


UNDERLINE JUMPERAM 
Is this underlined?AM__ AM 


If the line above is underlined, the underline jumper is not installedAM 
If the line above is blank, the underline jumper is installedAM 

AM 

AM 


MOD PLOT JUMPERAM 


AND SOME MORE TEXT - IS IT ALL THERE?AM 

If the line of text above is complete, then the ’Mod Plot’ jumper is 
installed. AM 

If the line of text above has the first three dot rows ‘over-printed’ by theAM 
plot data, then the ’Mod Plot’jumper is not installed.AM 


AM 

AM 

AM 

End of programAM 

AM 

AM 

AM 

P300/600 JUMPER CONFIGURATION VERIFICATION TEST DISK, PN 141997, v1l.Q0AAM 


COPYRIGHT 1995 PRINTRONIX, INC.AM 
AM 


ALALAZ 
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P300/P600 to 6400 Conversion Table 


Table A—8 lists the configuration options for the P300/P600 printers that are 
selected via settings on the printers’ controller boards. Once you have determined 
the configuration for the P300/P600 printer at your site, you may wish to make a 
xerox copy of this table and pencil in your previous printer’s configuration. You 
can then configure equivalent option values for the 6400 once it is installed and 


ready to be configured. 


Table A—8. P300/P600 to 6400 Conversion Table 


P300/P600 Configuration Option IBM 6400 Menu Option 
PRINT MODE (TEXT) OPTIONS 


Print Lowercase As Uppercase Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
Upper Case Select 
Underline Enable / Disable 
Select 7,8, Or 9 Dot Rows 
Default Print Mode Select Emulation Configuration 


Print Format 


Print Quality 


LINE SPACING OPTIONS 


Auto Line Feed (After Buffer Full) Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
Auto LF 
Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
Define CR Code 
EVFU Enable / Disable Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
EVFU Selected 


continued next page 


A—56 Migration to the IBM 6400 Printer 


Table A—8. P300/P600 to 6400 Conversion Table (continued) 


P300/P600 Configuration Option IBM 6400 Menu Option 
LINE SPACING OPTIONS (continued) 


Line Spacing Emulation Configuration 
Print Format 
Lines Per Inch 


INTERFACE PARAMETER OPTIONS 


Printer Control 
Interface Selection 

Parallel Interface 
Interface Type 


Inverted I/O Polarity Parallel Interface 
PC Parallel / Dataproducts 
Data Polarity 
Response Polarity 
Data Request Polarity 
Inverted Data Strobe Parallel Interface 


PC Parallel / Dataproducts 


Strobe Polarity 


Data Bit 8 Parallel Interface 
PC Parallel / Dataproducts 
Data Bit 8 


PI Line Parallel Interface 
Dataproducts 
PI Ignored 
Move One Line Binary Count Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 


Slew Relative 


continued next page 
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Table A—8. P300/P600 to 6400 Conversion Table (continued) 


P300/P600 Configuration Option IBM 6400 Menu Option 
ERROR HANDLING OPTIONS 


Paper Motion Detect 


Printer Control 


Paper Jam Detection 


Paper Out Delay N/A 


GRAPHICS MODE OPTIONS 


Double Speed Plot 


PRINTER SETUP OPTIONS 


P-300 / P-600 Select 


Phase Fire Enable 


Skip Over Perforation 


Alternate Forms Length Select (12”) 


N/A 
Emulation Configuration 
Print Format 
Perforation Skip 
Emulation Configuration 


Print Format 


Forms Length 


SOFTWARE CONTROL CODE OPTIONS 


Elongated Print / Alt. char. 


Compressed Print Mode 


Draft Print Mode 


Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 
Elong/Alt. Font 
Emulation Configuration 
Printer Emulation Configuration 
P-Series XQ Emulation 


Compressed Print 


Emulation Configuration 


Printer Emulation Configuration 
P-Series XQ Emulation 
High Speed Print Mode 
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Selecting a Communications Interface and Cables 


The following host computer interface choices are available for the 6400 
printer: 


¢«  PC-Parallel (may also be referred to as Centronics parallel) 
¢ Dataproducts Parallel 

¢  RS-232 Serial 

¢ RS-422 Serial 


The 6400 configuration menus allow you to select one of these interfaces from 
the printer’s configuration menus, starting from the “Printer Control” menu, as 
described in the JBM 6400 Line Matrix Printer Setup Guide (P/N S246-0116), 
Chapter 4. The signals and pinouts for cables that can be used with each of 
these host interfaces are described in Chapter 5 of the Setup Guide. 


Your choice for the host interface and cables to install from the printer to the 
host depends on the installation at your site, as follows: 


¢- The 6400 printer replaces a previous Printronix printer, and you 
still have the cables that were used with that printer: 


In this situation, the simplest choice is to reuse the existing cables and 
configure the 6400 printer for the host interface that matches the previous 
printer’s configuration. (This assumes that the previous printer was 
configured for one of the four interfaces listed above.) If you are using a 
Dataproducts interface, you will need an adapter to attach from your 
Dataproducts cable to the parallel port on the IBM 6400 printer. This 
adapter can be ordered from an IBM Remarketeer. 


¢ The 6400 printer replaces a previous Printronix printer, but you do 
not have the cables used with the previous printer, or you are 
adding a 6400 to your previous Printronix printers: 


In this situation, it is recommended that you configure the new printer for 
an interface that is compatible with the host that you wish to attach. If 
you will use a Dataproducts interface, you will need an adapter to attach 
from your Dataproducts cable to the parallel port on the IBM 6400 
printer. This adapter can be ordered from an IBM Remarketeer. 
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Troubleshooting 


The following table describes selected print formatting / host interface problems 
that may be encountered when initially configuring an IBM 6400 printer to 
match a preexisting product and the action(s) to be taken to resolve the problem. 
The symptoms presented are generic in nature and are not intended to represent 
all possible combinations of problems that may be observed. They should be 
used as a general guide when troubleshooting the host / printer configuration. 


Table A-9. Symptom / Action Table for IBM 6400 Printer 


 Svmetom SCO 


Line Spacing does not match Under PRINT FORMAT check: 

existing application file format Lines Per Inch 
Forms Width 
Forms Length 
Margins 
Perforation Skip 


Under PRINTER EMULATION 
CONFIGURATION check: 
Define CR 
Auto LF 
Define LF 
FF Valid At TOF 
Control Code 06 
EVFU Selected 


Slew Relative 


Under PARALLEL INTERFACE 
check: 
PI Ignored (note: PI slew 


is no longer supported 


under Centronics interface) 


continued next page 
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Table A-9. Symptom / Action Table for IBM 6400 Printer (continued) 


Se 


Character font does not match existing Under PRINT FORMAT check: 


application file format Characters Per Inch 


Print Quality 
Italic Print 

Under PRINTER EMULATION 

CONFIGURATION check: 
Alternate Set 80-9F 
Compressed Print 
Elong/Alt Font 
High Speed Print Mode 
Print Language 
Character Sets 
Upper Case Select 
Control Code 08 
20 CPI Condensed 

Under PARALLEL / SERIAL 

INTERFACES check: 
Data Bit 8 
Data Bits 

Text formatting does not match existing Under EMULATION 
application file format CONFIGURATION check: 

ASCI Printer 
Emulation 

Under PRINTER EMULATION 

CONFIGURATION check: 
Select SFCC 
Control Code 08 
Elong/Alt Font 
Upper Case Select 


Overstrike 


continued next page 


Migration to the IBM 6400 Printer A-61 


Table A-9. Symptom / Action Table for IBM 6400 Printer (continued) 


 Svmetom CO 


Text formatting does not match existing Under PRINT FORMAT check: 
application file format (continued) Forms Width 
Forms Length 
Proportional Spacing 
Margins 
Perforation Skip 
Host interface character buffer overrun Under PARALLEL INTERFACE 
check: 
Busy On Strobe 
Under SERIAL INTERFACE 
check: 
Data Protocol 
Data Terminal Ready 
Request To Send 
Host interface framing / parity errors Under PARALLEL INTERFACE 


multiple strobing of characters check: 


missing characters Strobe Polarity 


incorrect characters Latch Data On 
Response Polarity 
Busy On Strobe 
Prime Signal 
Data Polarity 
Data Request Polarity 
Under SERIAL INTERFACE 
check: 
Baud Rate 
Data Bits 
Stop Bits 
Parity 


continued next page 
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Table A-9. Symptom / Action Table for IBM 6400 Printer (continued) 


 Svmetom SCO 


Host interface framing / parity errors Data Protocol 


(continued) Data Terminal Ready 


Request To Send 
Host interface not communicating with Under PARALLEL INTERFACE 
printer check: 
Interface Type 
Strobe Polarity 
Response Polarity 
Under SERIAL INTERFACE 
check: 
Interface Type 
Under PRINTER CONTROL 
check: 
Interface Selection 
Hardware Interface Options 
check: 
I/O Resistor Pack Values 
I/O Cabling 


Contacting IBM Technical Support 


If you are experiencing difficulty with installation of the IBM 6400 printer in 
order to replace a previous printer, please contact your authorized IBM 
service representative for assistance. 
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Attaching Host Systems to 
an ASCII Printer 
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Attaching Host Systems to an ASCII Printer 


Overview 


This section provides guidelines for preparing host computers with several 
different operating systems for use with your IBM 6400 ASCII printer. 
Before you can send data files to an ASCII printer from a host computer, 
cabling must be installed to attach the host to the printer; in addition, the 
printer and the host must be configured for compatible emulations and host 
interface (port) parameters. For the AIX host operating system, additional 


operating system configuration procedures must be completed. 


You may need to change your printer’s configuration in order to ensure 
compatibility with your host computer. For tutorial information on 
configuring your printer using the configuration menus and LCD display, 
refer to the JBM 6400 Line Matrix Printer Setup Guide (P/N S246—0116). 


Attaching a DOS Workstation 


Preparing a DOS workstation for use with an IBM 6400 ASCII printer 
includes attaching either serial or parallel cabling between the workstation 
and the printer, selecting a DOS—compatible print driver, and configuring the 
workstation’s serial or parallel port for compatibility with your printer. 


Follow these steps when attaching your printer to a workstation that uses 
uses the Disk Operating System, Version 3.3 or later: 


1. Attach either PC—parallel or RS—232 serial cabling between the printer 
and your DOS workstation. During installation of the cabling, make 
sure that the printer and the workstation are powered off. 


2. Once cabling is installed, power back on the printer and the DOS 
workstation. 


3. Verify that your printer has the Interface Selection option on the Printer 
Control menu set to match the installed cabling (either serial or parallel). In 
addition, if parallel cabling is installed, then PC-Parallel should be selected 
from the Parallel Interface menu. If serial cabling is installed, then RS-232 
should be selected from the Serial Interface menu. 


4. Select a print driver. DOS (Version 3.3 or later) does not provide print 
drivers. You will need to select a print driver from the application 
software you will be using to send data files to the printer. 
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Most application software packages provide several print drivers; 
following the instructions provided with your application software, 
select one of the following two print drivers to ensure compatibility with 
your printer: 


¢ Epson FX-1050 


¢- IBM Proprinter II XL 


Make sure that the print driver you choose matches the emulation you 
have selected from the printer’s ASCII Emulation menu. For instance, if 
you have selected the Epson emulation from the printer menus, then 
choose the Epson FX-1050 print driver form your application software. 


NOTE: If your application does not supply a print driver for either of the 
above printers, select a print driver that supports the printer that is 
most similar to the Epson FX-1050 or IBM Proprinter III XL. 


5. Depending on which type of interface cabling you have installed 
between the printer and the workstation, you must now Set either 
parallel or serial port parameters for your workstation using the DOS 
MODE command. Following is a list of the parameters you will need to 
set for a parallel port or a serial port, using the MODE command. 


NOTE: Verify that the values you select using the MODE command match 
the values you have selected from your IBM printer’s Parallel 
Interface or Serial Interface menu. You may need to change your 
printer’s configuration in order to match the DOS workstation 
configuration. 


a. Parallel port. Use the MODE command to select values for the 
following parallel interface parameters (and verify that the same 
values are selected from the printer’s Parallel Interface menu): 


¢-  Lpt identifies the parallel port to which you want to send 
print jobs, which is LPT1, LPT2, or LPT3. This must match 
the port connector on the host system where cabling to the 
printer is installed 


¢ Cols specifies the forms width in terms of the number of 
characters. Choose between 80 and 132 columns. 
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« Lines specifies 6 or 8 lines per inch. Make sure that the 
value you select here matches the value you choose on the 
printer’s operator panel under Print Format/Lines Per Inch. 


- Retry specifies the retry action. Choose any of these options: 
e — return an error from a status check of a busy port. 
b— return busy from a status check of a busy port. 
p—continue retrying until printer accepts output. 
yr —return ready from a status check of a busy port. 
n—take no retry action. (Also can specify none.) 

Serial port. Use the MODE command to select values for the 


following serial interface parameters (and verify that the same values 
are selected from the printer’s Serial Interface menu): 


¢ Baud rate should be one of the following values: 300, 600, 
1200, 2400, 4800, 9600, or 19200. If your version of DOS 
and your workstation support a higher baud rate, you can 
select up to 115,200. 


- Data bits must be either 8 or 7. 
¢ Stop bits must be either 1 or 2. Do not use the stop bit of 1.5. 


- Parity must be one of these values: none, odd, even, or 
mark. Do not use the sense parity value. 


- Retry specifies the retry action. Choose any of these options: 


e — return an error from a status check of a busy port. 
b— return busy from a status check of a busy port. 

o — continue retrying until printer accepts output. 
r—return ready from a status check of a busy port. 


n—take no retry action. (Also can specify none.) 
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Attaching a Windows Workstation 


Configuring a Windows workstation for use with an IBM 6400 printer 
includes attaching either serial or parallel cabling between the workstation 
and the printer, selecting a compatible print driver, and configuring the 
workstation’s serial or parallel port for compatibility with your printer. 


Follow these steps when attaching your printer to a workstation that uses 
Microsoft Windows 3.1 or later: 


1. Attach either PC—parallel or RS—232 serial cabling between your printer and 
your Windows workstation. Make sure that the printer and the workstation 
are powered off during installation of the cabling, 


2. Once cabling is installed, power back on the printer and the Windows 
workstation. 


3. Verify that your printer has the Interface Selection option on the Printer 
Control menu set to match the installed cabling (either serial or parallel). In 
addition, if parallel cabling is installed, then PC-Parallel should be selected 
from the Parallel Interface menu. If serial cabling is installed, then RS-232 
should be selected from the Serial Interface menu. 


4. From your Windows workstation, select a print driver from the Windows 
Print Manager that supports either an IBM Proprinter III XL or an Epson 
FX-1050 printer. 


a. Open the Windows Print Manager icon. (Usually, the icon for the 
Print Manager is located within the Main group.) 


b. From the Print Manager Options menu, select Printer Setup. 


c. Within Printer Setup, select Add and choose a printer from the List of 
Printers box. Choose either IBM Proprinter III XL or Epson FX-1050. 


NOTE: The print driver you select in Windows must be the same as the 
emulation selected for your printer from the ASCII Printer 
Emulation menu. You may need to change your printer’s 
configuration 


d. Select Install. 


5. Once you have selected Install, you will need to connect the printer to either 
a parallel or serial port from Windows. Select the Connect button, then 
define the port on the workstation to which the cabling is attached. Specify 
either LPT1, LPT2, or LPT3 for a parallel port. Specify COM1, COM2, or 
COMS3 for a serial port. 


Attaching Host Systems to an ASCII Printer B-5 


6. Jf vou have selected a serial communications port — Select Settings from 
within Windows, and choose values for the following serial interface 
parameters. 


NOTE: Verify that the values you select match the values you have selected 
from your IBM printer’s Serial Interface menu. You may need to 
change your printer’s configuration in order to match the DOS 
workstation configuration. 


¢ Baud rate should be one of these values: 300, 600, 1200, 2400, 4800, 
9600, or 19200. Please note that Windows does not offer 150 baud rate 
as an option but instead offers 110. Please avoid setting the printer baud 
rate at 150 and avoid using the Windows setting of baud rate 110. If 
your version of Windows and your workstation support higher baud 
rates, you can select up to 115,200. 


¢ Data bits must be either 8 or 7. 


¢ Stop bits must be either 1 or 2. Do not use the Windows stop 
bit of 1.5. 


- Parity must be one of these values: none, odd, even, mark, and 
sense. Do not use the sense parity value. 


¢ Flow control must be Xon/Xoff. Do not use the Hardware or 
None values. 
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Attaching an OS/2 Workstation 


Configuring an OS/2 workstation for use with an IBM 6400 printer includes 
attaching either serial or parallel cabling between the workstation and the 
printer, selecting a compatible print driver, and configuring the workstation’s 
serial or parallel port for compatibility with your printer. 


Follow these steps when attaching this printer to a workstation using OS/2 
2.1 or latter: 


1. Attach either PC—parallel or RS—232 serial cabling between your printer and 
your Windows workstation. Make sure that the printer and the workstation 
are powered off during installation of the cabling, 


2. Once cabling is installed, power back on the printer and the Windows 
workstation. 


3. Verify that your printer has the Interface Selection option on the Printer 
Control menu set to match the installed cabling (either serial or parallel). In 
addition, if parallel cabling is installed, then PC-Parallel should be selected 
from the Parallel Interface menu. If serial cabling is installed, then RS-232 
should be selected from the Serial Interface menu. 


4. Create a printer object from your OS/2 workstation by opening the 
Templates folder and dragging the Printer Template to a folder or 
available place on your desktop. 


a. Ifyou have an existing printer object on your desktop, then open the 
printer object and select Create Another. 


5. Type a unique name to identify the printer. You may want to use a name 
such as 64XX Proprinter III XL or 64XX Epson FX-1050 to help 
identify which of the printer emulations you are using. 


6. Select the printer driver that matches the printer emulation you selected 
on the operator panel under Printer Emulation. Your choices are IBM 
Proprinter II] XL or Epson FX-1050. 


a. Make sure that the printer driver you select matches the printer 
emulation you selected on the operator panel under ASCII Printer 
Emulation. 
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7. After you install the printer driver, you will need to connect the printer 
to either a parallel or serial port. Select a port in the Output Port field for 
either parallel or serial communications: 


a. Ifyou have installed cabling to a parallel port, select LPT1, LPT2, or 
LPT3, depending on which port has cabling installed. 


b. Ifyou have installed cabling to a serial port, select COM1, COM2, or 
COM3, depending on which port has cabling installed. 


8. Ifyou have selected a serial communication port, a panel will be 
displayed where you set the following values to match the values you 
selected via the printer’s Serial Interface menu: 


NOTE: Verify that the values you select match the values you have selected 
from your IBM printer’s Serial Interface menu. You may need to 
change your printer’s configuration in order to match the DOS 
workstation configuration. 


¢ Baud rate should be one of these values: 150, 300, 600, 
1200, 2400, 4800, 9600, or 19200. If your version of OS/2 
and your workstation support higher baud rates, you can 
select up to 115,200. 


¢ Data bits, which is the same as Word Length, must be either 
8 or 7. 


¢ Stop bits must be either 1 or 2. Do not use the stop bit of 1.5. 


- Parity must be one of these values: none, odd, or even. 


¢ Handshake should be set to the default value which is hardware. 


¢ Timeout should be set to the default value which is 45 seconds. 


9. Select Create or OK to create the printer object. 
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Attaching an AIX Workstation 


This section provides a description of the 6400 printer drivers and colon files 
(virtual printers) for AIX. You can also this information as a guide for installing 
this printer on a UNIX workstation. 


NOTE: UNIX operating systems do not provide the AIX System 
Management Integration Tool (SMIT). So for examples where 
SMIT is used, please refer to your UNIX documentation for the 
equivalent UNIX command. This also applies if you do not use 
SMIT on AIX; you can use the equivalent ALX command instead. 


Read This 


The 6400 printers are supported on AIX operating system version 3.2.5 
or later by printer colon files. These printer colon files are available on a 
print driver diskette or may be included in the operator system. If the 


print driver diskette was not shipped with your printer or the printer 
colon files are not part of the base operator system, contact your IBM 
Authorized Remarketeer or IBM Marketing Representative. 


NOTE: The print driver diskette includes a readme file that you should 
review. The readme file contains additional information not 
provided in this document. 


The files are currently delivered on a DOS formatted diskette with two files. 
The first file is 64xx.readme, which contains this information. The second 


file is 64xx.tar, which contains all the drivers and additional information 
files. 


To read the diskette from AIX, change your directory to where you want to 
copy the files, then issue the following commands: 


dosread —a 64xx.readme 64xx.readme 
dosread 64xx.tar 64xx.tar 


Unpack the tar file with the following command 
# tar —xvf 64xx.tar 


The installation commands must be run as super user (root). To install the 
64xx driver, type: 


# add_64xx 
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B-10 


This places the colon files in /usr/lib/Ipd/pio/predef, and adds the device to 
the Object Database Manager database. 


When these colon files have been installed, you will be able to add a 6400 printer 
as a printer device, and add virtual printers as a 6400 in three emulation modes; 
IBM Proprinter III XL, Epson FX-1050, and Printronix P-Series. You cannot 
automatically switch between emulations, so the emulation mode you choose 
must match what you selected on the printer operator panel under ASCII Printer 
Emulation. For instance, if you chose IBM Proprinter III XL, then you must 
attach this printer to your AIX workstation as an IBM Proprinter III XL. 


Installing an AIX Printer Device 


NOTE: For detailed instructions, consult your AIX documentation. 
Additionally, an excellent source of information for installing and 
configuring printers on an AIX workstation is Printing for Fun and 
Profit Under AIX 3, GC24—3570. 


To add a printer device to AIX, Versions 3.2 or latter, use System Management 
Integration Tool (SMIT), and follow these steps: 


1. Logon as a user with appropriate administration privileges, such as root 
or as a member of the printq administration group. 


2. Enter the SMIT menu with the following command: smit printer 
This command takes you directly to the Printer/Plotter Devices menu. 


(Alternatively, you may simply enter: SMIT 

This command presents the introductory SMIT menu. From the SMIT 
menu, you may then traverse to Devices, then Printer/Plotter, and then 
Printer/Plotter Devices.) 


3. From within the SMIT menus, select Printer/Plotter Devices. 
4. Select Add a Printer/Plotter. 


5. Use the “Down” arrow key to locate, then choose: JBM 64XX Printer. 
(Do not select the Printronix P9012 Line Printer as this will produce 
unexpected results.) 


6. Select the Printer/Plotter interface. 


7. Choose from Parallel, RS-232, or RS-422. The interface you choose 
must match your printer’s Interface Selection setting. (If you choose 
Serial, you must also match your printer’s Serial Interface Type setting.) 
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8. Once you have selected an interface, a panel titled Add A Printer/Plotter 


will display. Some values will already be filled in; you will need to 


select others, as described below: 


a. 


b. 
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Printer/Plotter type is 64XX. 
Printer/Plotter interface should be either parallel, RS-232, or RS-422. 
Description is IBM 64XX printer. 

Parent adapter is either sal or sa0. 


PORT number. You select the port number. Default is same as the 
parent adapter. For instance, if you make the parent adapter sal, then 
default PORT number is sal. 


Baud rate. The default is 9600. Your choices are 150, 300, 600, 
1200, 2400, 4800, 9600, and 19200. Select the baud rate that 
matches your printer’s setting for Baud Rate in the Serial Interface 


menu. 


Parity. The default setting is none. You can choose either None, 
Even, or Odd. Select Parity that matches your printer’s setting for 
Parity in the Serial Interface menu. (Do not set the printer for Mark 
or Sense as these are not supported by AIX.) 


BITS per character is the same as Data Bits. The default is 8. Your 
choices are 7 or 8. Select a BITS per character value that matches 
your printer’s setting for Data Bits in the Serial Interface menu. (Do 
not set use the AIX options of BITS per character of 5 or 6 as these 
are not supported by the printer.) 


STOP BITS. The default is 1. You can select 1 or 2. Select a value for 
STOP BITS that matches your printer’s setting for STOP BITS in 
the Serial Interface menu. 


XON-XOFF handshaking. The default is Yes. Xon/Xoff is always 
on, so you do not have to set any parameters on the printer’s serial 
interface menu. 


Sticky XON/XOFF flow control. The default is No. Use this default. 


Use DTR communication protocol is the same as Data Terminal 
Ready. The default is yes. Select a DTR communication protocol 
setting that matches your printer’s setting for Data Terminal Ready 
(Yes=True and No=false). 
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m. TRANSMIT buffer count. The default is 64. Use the default value. 
n. Printer TIME OUT period. The default is 60. Use the default value. 


9. After you have completed selecting values for the Add a Printer/Plotter 
panel, press Enter or select Do to save your changes. Your printer has 
now been added to the AIX operating system. 


10. To test if your printer is properly attached, at the command line, type: 
cat /etc/qconfig > /dev/Ipnn, 
where Ipnn is the printer device number assigned to the printer, such as 
sl, which would be entered as Ips1. This should print out the contents of 
the /etc/qconfig file. 


Adding a Virtual Printer to AIX 


To add a virtual printer to ATX, Versions 3.2 or latter, use the System 
Management Integration Tool (SMIT), and follow these steps: 


1. Logon as a user with appropriate administration privileges. 


2. Enter the SMIT menu with the following command: smit printer 
This command takes you directly to the Printer/Plotter Devices menu. 


(Alternatively, you may simply enter: SMIT 

This command presents the introductory SMIT menu. From the SMIT 
menu, you may then traverse to Devices, then Printer/Plotter, and then 
Printer/Plotter Devices.) 


3. From within the SMIT menu, select Printer/Plotter Devices. 
4. Select Manager Local Printer Subsystem. 


5. Select Add a Virtual Printer. 
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6. 


Make a selection from the following list, that begins Select Printer or 


Plotter Attached to Host. If you attached this printer to an Xstation or 


7. For device name, select lp0 (match number of printer added). 


some other LAN connection, select the appropriate option. 


Printer or Plotter Attached to Host 

Printer or Plotter Attached to Xstation 
Printer or Plotter Attached to ASCII Terminal 
Network Printer (Hewlett-Packard JetDirect) 
Printer or Plotter Attached to IBM 4033 LAN Connection 
Printer Attached to IBM Integrated Network Option 
Network Printer (Hewlett-Packard JetDirect) 


8. For header pages, choose from these three options: none, each file, or 


each job. 


9. For trailer pages, choose form these three options: none, each file, or 


each job. 


10. Press the Enter key. The following menu selections will be displayed. 


Since the 64XX printer supports multiple data streams, a print queue 


will be created for each data stream. This enables you to send print jobs 


to a print queue that supports the printer you are emulating, such as a 


Proprinter or Epson. 


Enter print 
6404pro 
Should this 


Enter print 
6404pri 
Should this 


Enter print 
6404eps 
Should this 


IBM Proprinter III XL Emulation 


name (or, ! to bypass configuration) : 


be the default queue? -> (y) non 
Printronix P-Series Emulation 


name (or, ! to bypass configuration) : 


be the default queue? -> (y) 
Epson FX 1050 Emulation 


name (or, ! to bypass configuration) : 


be the default queue? -> (y) non 


Figure B—1. AIX Print Queue Creation 
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-> (pro) 
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Printing to an AIX Attached Printer 


You can use standard AIX (UNIX) print commands including: Ip, Ipr, enq, 
and qprt. The qprt command supports a large range of commands for 
selecting pitch and print styles. For information on specific flags you can use 
with the qprt command, refer to the following subsections: 


¢« Printing in Proprinter II] XL Emulation Mode 
¢ Printing in Epson FX-1050 Emulation Mode 


¢ Printing in P-Series Emulation Mode 
Here are some examples of AIX (UNIX) print commands: 


qprt —P64xxpro /etc/motd 
eng —P64xxeps /etc/qconfig 
Iptest 50 50 | lp -d64xxpri 


Printing in Proprinter Ill XL Emulation Mode 


The &64xx. colon file for the Proprinter III] XL emulation follows the same 
conventions as the Proprinter III XL virtual printer driver with only minor 
exceptions. The major enhancement is the full support of the 20 pitch fonts. 
Some of the most commonly used qprt print command flags are described in 
Table B—1. The virtual printer attributes that correspond to each flag value 
begin with an underbar and have the same character as the flag character. 


For pitch, the &64xx. virtual printer supports 10, 12, 17, and 20 pitch in 
Proprinter III XL mode. Although the printer supports a pitch of 15, this is not 
supported by this print driver. 
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You may select pitch using the flags shown in Table B—1 with the qprt 
command. Double—wide character printing is also supported. 


Table B—1. Proprinter III XL Emulation 


10 Pitch a 


12 Pitch 
17 Pitch 


as 


OCR A Only supports 10 pitch; do not 
use with other pitch sizes. 

Italic print —sitalic Can be used with all modes. 
Forces NLQ mode. 


Overrides other character 
Double Strike = Can be used with all modes 


attributes. 
Emphasized —€ Can be used with all modes. 


8 lines per inch = Default is 6; only 6 and 8 lines 
per inch are valid. 


Unidirectional printing - 


p10 
p12 
k+ 
W+ 
—q0 
—ql 
—q2 
—q3 
yt 
+ 
v8 
U+ 


The default page width is 136 characters and the default page length is 66 
lines. The page width and length adjust automatically with the different 
pitches and line densities. For example: 


¢« Page width is 163 characters at pitch 12. 
¢« Page width is 233 characters at a pitch of 17. 


¢« Page width is 271 characters at a pitch of 20. 
¢- Page length is 88 lines at 8 lines per inch. 


For additional printer flags, review the qprt command. You can view more 
information on the qprt command by typing man qprt from an AIX 
command line. 
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Printing in Epson FX-1050 Emulation Mode 


The &64xx. colon file for the Epson emulation takes advantage of most of 
the functions of the Epson escape sequences. Some enhancements have been 
added in support of 15—pitch printing, and in support of additional print 
quality modes beyond the two defined for the Epson emulation. 


The page width cannot be set in Epson emulation mode, and therefore must be 
set from the front panel of the 6400 printer. The settings must be saved as the 
power on custom set, and the printer powered off and back on for the these 
settings to take effect. If this is not done, the data stream will reset the width to 
the power on condition with the ESC@ command that resets the printer. 


Some of the most commonly used qprt print command flags for the Epson 
emulation are shown in Table B—2. 


Table B—2. Epson FX-1050 Emulation 


-—Faneion [Flag and atribute [Note 
CO 
a 
FO 
Oe 
oo 


use with other pitch sizes. 2 


Data Processing 


8 lines per inch Default is 6; only 6 and 8 lines 


per inch are valid. 


Combining NLQ and 20 pitch produces 17 cpi printing. 


I 
u —p flags will be ignored and may cuase probems in OCR quality mode. 
In addition, doublewide, double-high, and italic do not work in OCR mode. 
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The default page width is 136 characters, and the default page length is 66 
lines. The page width and length adjust automatically with the different pitch 
and line density. For example: 


¢« Page width is 163 characters at pitch 12. 

¢« Page width is 204 characters at a pitch of 15. 
¢ Page width is 233 characters at a pitch of 17. 
¢« Page width is 260 characters at a pitch of 20. 
¢ Page length is 88 lines at 8 lines per inch. 


For additional printer flags, review the qprt command. You can view more 
information on the qprt command by typing man qprt from an AIX command 
line. 


Printing in P-Series Emulation Mode 


NOTE: Set the SFCC value on the printer to 27 (Hex 1B), or the virtual 
printer will not work. See the JBM 6400 Line Matrix Printer Setup 
Guide (P/N S246—0116) for instructions on setting this value. The 
forms length must be set manually from the front panel in addition 
to the use of the —I flag. 


The &64xx. colon file for the Printronix P-Series Emulation takes advantage 
of most of the functions of the Printronix escape sequences. 
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Some of the most commonly used qprt print command flags for the P-Series 
emulation are shown in Table B-3. 


Table B—-3. Printronix P-Series Emulation 


(——Fantion | Flegand Awbute [—iNote 
a 
a 
a 
a 
a 


High Speed 120 by 48 dpi 


120 by 144 dpi; use with pitch 
10 flag only; all other pitch flags 
ignored 


=p 
—p 
—p 
—p 
—p 
—q 
—-q 
q 120 by 72 dpi 
—q 

y 
—€ 

V 


10 
12 
13 
15 
17 
0 
l 
2 
3 
+ 
+ 
8 
Ut+ 


Double Strike Can be used with all modes. 
8 lines per inch 
per inch are valid. 


Data Processing 
Emphasized Can be used with all modes. 


NLQ 180 by 96 dpi 
Near Letter Quality 
= Default is 6; only 6 and 8 lines 
The default page width is 136 characters, and the default page length is 66 


lines. The page width and length adjust automatically with the different pitch 
and line density. For example: 


¢ Page width is 163 characters at pitch 12. 

¢- Page width is 178 characters at pitch 13. 

¢ Page width is 204 characters at pitch 15. 

¢« Page width is 233 characters at a pitch of 17. 
¢« Page width is 260 characters at a pitch of 20. 
¢- Page length is 88 lines at 8 lines per inch. 
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Refer to the P-Series Printer Protocol chapter in this book for more 
information. For additional printer flags, review the qprt command. You can 
view more information on the qprt command by typing man qprt from an 
AIX command line. You can also obtain information from InfoExplorer. 


The code page translation steps are normally done with attributes t0, t1, t2, t3 
which point to the code pages, ant cl, c2, c3, c4....which contain the 
commands to send to the printer to select a code page. In this virtual printer, 


the character set is based on the “ESC | xyz” P-Series Character Set Select 
command with the IBM PC character set and English (ASCII USA) language 
selected. 


To choose another symbol set, use the AIX (UNIX) Isvirprt command to edit 
the virtual printer and change the et attribute. The values you may specify are 


a subset of the values for the P—Series Character Set Select command 
described in Table 4—1, Table 4—2, and Table 4—3 (page 4-17 and following). 
The defined values you may select for x, y, and z are as follows: 


Table B—4. x Values for Character Set Select 


IBM PC 


ECMA 94 Latin 1 
DEC Multinational 


Table B—5. y Values for International Language Select 


a 


Table B—6. z Values for International Language Select 


a 
0 ASCII PC Barcode 10 cpi DEC Multinational 


Mult. NLQ 10 cpi Mult. NLQ 10 cpi Mult. NLQ 10 cpi Mult. NLQ 10 cpi 
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Attaching an AS/400 ASCII Workstation Controller 


The ASCII workstation controller provides the ability to attach ASCII 
printers, such as this printer, through an RS-232 or RS-422 interface. The 
attached printer may be used with either host—directed printing or host print 
transform. 


Host—Directed Printing 


The workstation controller enables support for ASCII printers to emulate an 
IBM 5224 printer. The ASCII printer appears to the AS/400 as a twinaxial 
printer. For detailed information, read JBM AS/400 Printing ITI, GC244028. 


NOTE: When selecting an ASCII printer form an AS/400, make sure you 
select either an IBM Proprinter II] XL or Epson FX-1050 printer, as 
this printer provides emulation support for the IBM 64XX printers. 


Host Print Transform 


The Host Print Transform function is available in AS/400 Version 2.0, 
Release 3.0 and later. This function transforms SCS data stream to to ASCII 
on the AS/400. The ASCII data stream that is generated is in SCS ASCII 
Transparency mode (ATRN 03nn). The translated ASCII goes straight to the 
printer without additional transformation. Below are brief steps that describe 
how to configure Host Print Transform. For detailed information, read JBM 
AS/400 Printing IIT, GC24-4028. 


Configuring Host Print Transform 


For ASCII printers, you need to create or change a printer device description 
on the AS/400 to use the Host Print Transform. 


NOTE: Before you create or change a printer device, you should attach the 
printer to the workstation controller and then enable AS/400 to 
auto—configure the printer device. This creates a printer device you 
can update. 


B-20 Attaching Host Systems to an ASCII Printer 


Follow these steps: 


I. 


After you have attached the printer to the ASCII Workstation Controller, 
enable AS/400 to auto—configure the printer device. 


End the printer writer and vary off the device. Before making 
configuration changes, the printer writer must be ended and the device 
varied off. Enter the following commands on a command line to end the 
writer and vary off the device: 


ENDWTR WTR(HPTRT2) OPTION (*IMMED) 
VRYCFG CFGOBJ (HPTPRT2) CFGTYPE(*DEV) STATUS (*OFF) 


Change the device description to match this printer. Enter the following 


commands on a command line to begin changing the device description: 


CHGDEVPRT HPTPRT2 


From the displayed menu, select the appropriate values for this printer 
and press Enter to save your choices. (You can press F4 for a selection 
of supported values you may choose.) Among the choices, here are 
some suggested values: 


Host Print Transform: *Yes 


Manufacturer type and model: IBM Proprinter III XL 


NOTE: When selecting an ASCII printer, make sure you select either an 


IBM Proprinter III XL or Epson FX-1050 printer, because this 
printer provides emulation support for the 64XX printers. 


After you have selected and saved the values you want, you need to vary 
the device back on. Enter the following command on a command line to 
vary the device back on: 


VRYCFG CFGOBJ (HPTPRT2) CFGTYPE(*DEV) STATUS (*ON) 


Restart the writer. Enter the following command on a command line to 
restart the writer. 


STRPRTWTR WTR (HPTRT2) 


You can now begin printing with Host Print Transform. 
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Overview 


This appendix shows the character set charts (also referred to as code pages) 
for the Proprinter III XL emulation. The character sets shown in this 
appendix may be selected using the configuration menus, described in detail 
in Chapter 4 of the Setup Guide. 


Each Proprinter III XL character set is shown printed in at least one of the 
following modes that can be selected from the operator panel: 


© NLQ Serif (also called simply NLQ) 

¢ NLQ Sans Serif (selected from operator panel or via ESC I) 

¢ Draft 12 CPI (default draft mode for most CPI settings) 

- Draft 10 CPI (for some character sets, additional characters 


will print at 10 CPI and 5 CPI only) 


DP mode is not shown in this appendix, because the set of characters that 
print in DP mode always matches the characters that print in NLQ (Serif 
quality). 


Where the set of characters that can print is identical for each of the modes 
listed above, only NLQ Serif is shown. If there is varying character set 
support for NLQ Sans Serif, 10 CPI Draft, and 12 CPI draft, a printout in 
each differing mode is shown. 


The maximum set of printable symbols is shown for columns 80—9F 
(selected via the ESC 6 control code). For code pages 0437 and 0850, the 
Print All Characters (ESC \) control code has been used to show a full set of 
printable symbols for columns 00—1F. 
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Print Modes Supported for Character Sets 


Following is a summary of which print modes are supported for each of the 
Proprinter II] XL character sets. An “X” indicates support for a print mode. 
Additional information about character set support is provided under the 
heading “Notes.” 


Table D—1. Print Modes Supported 


NLQ 
Character Set (Serif) 
Partial character set 
supported in Draft mode. 


Xx xX 
Xx xX 
0819 ISO/ANSI Multilingual 
0850 PC Multilingual 

0851 Greek Old 

0852 Latin 2/Roece 

0853 Latin 3 PC 

0855 Cyrillic 


0813 Greek 
ee 
——— 
— 
ee 
oe 
in Draft mode 
0857 Turkish aaa 
0860 Portuguese ae 
0861 Icelandic 
0863 Canadian French Ce 


0864 Arabic Full character set support in 


Draft mode for 5 and 10 CPI 
only. Partial support in NLQ 
Sans Serif mode. 


Partial character set support 
in Draft mode. 


Partial character set support 
in Draft mode and NLQ Sans 
Serif mode. 


0865 Danish/Norwegian 
0866 Russian Cyrillic 996 


% 


x 
x 
0869 Greek New x 


x 
4 
x 
0874 Thai 4 


(continued next page) 
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Table D—1. Print Modes Supported (continued) 


Character Set 
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Full character set support in 
Draft mode for 5 and 10 CPI 
only. Partial support in NLQ 
Sans Serif mode. 


Full character set support in 
Draft mode for 5 and 10 CPI 
only. Partial support in NLQ 
Sans Serif mode. 


NLQ Serif 
0437 PC CHARACTER SET 
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NLQ Serif 
O813 GREEK 
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o 
So 
—) 
= 
‘a 
Fei 
Z 
a 


Proprinter III XL Character Sets 


8 


NLQ Serif 
0819 ISO/ANSI MULTILINGUAL 
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NLQ Serif 
0850 PC MULTILINGUAL 
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NLQ Serif 
O851 GREEK OLD 
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NLQ Serif 
0852 LATIN 2/ROECE 
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NLQ Serif 
0853 LATIN 3 PC 
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NLQ Serif 
O855 CYRILLIC 
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DRAFT 10 CPI 


wetees 
we 
— 
wet 
—— 
ware 

—- 
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NLQ Serif 
0857 TORKISH 
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NLQ Serif 
0860 PORTUGUESE 
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NLQ Serif 
0861 ICELANDIC 
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NLQ Serif 
Q862 HEBREW 
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NLQ Serif 
0863 CANADIAN FRENCH 
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NLQ Serif 
O864 ARABIC 


Proprinter III XL Character Sets D21 


NLQ Sans Serif 
0864 ARABIC 


i) Oo 1 2 3 4 5 6 7 8 8 A B C D E F 


D—22 Proprinter II] XL Character Sets 


a 
So 
—) 
= 
- 
Fei 
Z 
a 


oeurntee 


tetetus 
Ueeaatat 


23 
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DRAFT 12 CPI 


Fatetete 


« Fess 
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24 


NLQ Serif 
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